








TEXACO 





ubricate with 
> VeoRl) Ly. We) | k- 


} ian engines — Diesel, gas or dual-fuel — will really hum 


when you lubricate with Texaco Ursa Oils. And you'll sing 
their praises when you see how these famous oils resist 
oxidation . . . assure clean engines, free rings, open ports 
and properly functioning valves... real harmony. 
Texaco Ursa Oils thus assure better compression and 
combustion, smoother operation, minimum wear. Bearings 
and all moving parts last longer . . . maintenance costs and 
fuel consumption go down. Change your tune . . . switch 
to Texaco Ursa Oils for stepped-up efficiency and economy. 
Texaco Diesel lubricating oils are available in every 
needed viscosity, and there is a complete line of them ap- 
proved by leading engine builders. They are No. 1 in popu- 


larity from coast to coast! For example — 


More stationary Diesel h.p. and more 

railroad Diesel locomotives in the U.S. 

are lubricated with Texaco than with 

any other brand. 
Let a Texaco Lubrication Engineer direct you to greater 
savings throughout your plant. Just call the nearest of the 
more than 2,000 Texaco Distzibuting Plants in the 48 States, 
or write The Texas Company, 135 East 42nd Street, New 
York 17, N. Y. 


URSA OILS tne cuncrutt exomes 
AND DUAL-FUEL ENGINES 
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If you manufacture: a 


Marine Auxiliary Units 
Mining Equipment 
Pumps 

Refrigeration Equipment 
Road Rollers 


Conveyors 

Cranes 
Combines Crushers 
Compressors Farm Machinery 
Concrete Mixers Generators 

Hammer Mills 


You can get PETTER 
diesel engi y 
iesel engines ELD 


from 


one of these cities: 


New York, N. Y. Houston, Texas 2 . 
Norfolk, Va. St. Louis, Mo. San Francisco, Calif. 
Jacksonville, Fla. Denver, Colo. Portland, Oregon 
New Orleans, la. Los Angeles, Calif. Seattle, Washington 


AGE) 


DIESEL 


ABOE, Inc. Petter Engine Division 
350 Fifth Avenue, New York 1, N. Y. 


Please send me without obligation complete 
information and prices on the Petter Diesel. 





350 Fifth Avenue 
New York 1, N. Y. 


Horsepower required. 





Name 





Address 





City State 








——---------- 


Type of Business. 
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CYCLAN is tough, with plenty of 
tension, but not brittle 


CYCLAN withstands consid- 
erable distortion without 
losing shape 


CYCLAN has 
twice the break- 
age resistance 

of ordinary iron 


CYCLAN retains tension : CYCLAN resists wear far better 
up to 700° F. Available for rings up to 9” diameter. than standard ring iron 
Write for complete information 


Sealed Power 


seacee eowee PISTON RINGS : PISTONS 
CORPORATION CYLINDER SLEEVES 


MUSKEGON, MICHIGAN 
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IF IT’S 

DIESEL-ENGINE 
STARTING, IT’S AN “oo 
Exide BATTERY JOB 


For dependable, all-weather, diesel starting, choose 
the battery that’s designed specifically for the 
job—a powerful, long-lasting Exide. Back of it are 
years of ceaseless research-engineering and battery- 
building experience to give you assured starting, 
day after day, under the most severe operating 
conditions. With Exide batteries you get: 

HIGH MAINTAINED VOLTAGE for a quick 
breakaway and high cranking speeds. 


EXTRA LONG LIFE—low depreciation, less fre- 


quent replacements. 


— 





LOW COSTS — operation, maintenance, repair. 
RUGGED CONSTRUCTION for rough usage and 
hard service. 

Use Exide diesel-starting batteries for all heavy- 
duty service . . . in buses, trucks, tractors, off-the- 
highway equipment, ships, aircraft, power plants, 
diesel-electric locomotives. 

THE ELECTRIC STORAGE BATTERY CO. 

Philadelphia 2 


Exide Batteries of Canada, Limited, Toronto 
“Exide” Reg. Trade-mark U.S. Pat. off 


WHEN IT’S; AN EXIDE 
YOUR DIESELS START 


1888...DEPENDABLE BATTERIES FOR 63 YEARS...1951 
6 July, 1951 
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10,500 FAIRBANKS-MORSE 
DUAL FUEL hp. 





Three 3500 hp. Model 31's in new central 
station for Northeast Missouri Electric Power 
Cooperative. 


DOUAL-FUEL... 


cea eneatene INCE ERLNRC: GACE RON. NORERDR CARE MERE A A eR 


Teamed with Steam — 
ia new dual-power plant... 


Here is an ideal combination of generating power—dual fuel 

engines, backing the big steam generating station being built for 

this group of six R.E.A. Cooperatives. 

Why Dual Fuel? Dependability; fast, easy starting; lower oper- 

ating costs. Although ideal for peak load and standby service, Facts About this Latest FAIRBANKS-MORSE 
these engines seem destined for 24-hour duty in view of the cur- DUAL FUEL installation 

rent rate of increase in load in this rural area. 


Why Fairbanks-Morse? Many types and sizes of proved Three 3500 hp. Fairbanks-Morse Model 
dual fuel engines (including these 3500 hp. units) to meet a 31-AD-18 engines rated “ 350 hp/cyl- 
variety of load conditions; more than 50 years of experience in inder ( 277 r.p.m.... can be put on the 
working with and solving the problems of publicly owned power line in less than a minute from a cold 
groups. start... will operate at an estimated total 
fuel cost of under 4 mills /kw-h... canbe 


For details on how this group’s experience can help solve your : 
: : switched instantly from cil to gas or from 


power problems, write... Fairbanks, Morse & Co., Chicago 5, 


Titinots gas to oil...are complete with well- 


arranged automatic accessory equipment. 


)) FAIRBANKS-MORSE, 


a@ name worth remembering 


(DiEseL AND DUAL FUEL ENGINES © DIESEL LOCOMOTIVES © ELECTRICAL MACHINERY) 
PUMPS © SCALES © RAIL CARS © MAGNETOS © FARM MACHINERY 





ENGINEERING BULLETINS on 
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FREE! 


YOUR BUSINESS LETTERHEAD 
REQUEST brings all back issues while 
still available — but write now! 


Here’s a quick, convenient way for 
the designer, engineer and draftsman 
to keep up-to-date on developments 
in materials, design and applications 
of sleeve bearings, bushings and simi- 
lar precision parts. The latest news on 
improved cast and sintered copper- 
leads . . . the new bi-metal rolled, 
split-type bearings ... the re-design 
problems involved when shortages 
call for bearing lining changes. . . 


Since 1899 


SLEEVE BEARING DEVELOPMENTS! 


“Sleeve Bearing Topics” will help 
keep you abreast of all of these devel- 
opments. A request on your business 
letterhead places your name on the 
list. Right now we can also send you 
back issues to make your file complete. 
Fits standard files, punched for a 3- 
ring binder. Address your request to: 


‘-FEDERAL-MOGUL CORPORATION 
11041 SHOEMAKER © DETROIT 13, MICH. 


Our six plants produce sleeve bearings in all designs and sizes; 
cast bronze bushings; rolled split-type bushings; 

bi-metallic rolled bushings; washers; spacer tubes; precision 
bronze parts and bronze bars. 
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HARRISON 
HEAT EXCHANGERS 





ee er nr nr os 


outstanding: performers 


j oe 


4 





Developed by a design and engineering 
staff with wide experience in the field 

. built by one of the largest producers 
of heat-transfer equipment in the country 
.. + Harrison heat exchangers have long 
been first choice with leading manufac- 


turers of Diesel equipment. 


Manufacturers know that there is no 
compromise with quality at Harrison. 
Every Harrison installation is carefully 
engineered, thoroughly tested and skill- 
fully produced. In addition, a capable 
field service organization helps our 


customers to get the most out of their 


installations. HARRISON RADIATOR DIVISION 
Whatever your needs in heat exchangers, GENERAL MOTORS CORPOR ATIDR 
check first with Harrison. Our facil:ties ; LOCKPORT, | NEW: Y Ri 


are always available to our customers. 
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YOU GET ALL 3— 


° AUTOMATIC JOINT SNUGNESS 
SMOOTHER OPERATION 
© GREATER DESIGN FLEXIBILITY 


..» When you use LINK-BELT 
... the world’s finest timing chain 
from the world’s largest chain plant 


i. you get superior performance ... greater design 
flexibility when you work with Link-Belt Timing Chains 
and Sprockets, It’s the highest load carrying chain on the 
market. Chains now being used by some leading car manu- 
facturers measure only ''44 inches in width. Narrower 
designs can mean a vital saving of space. 

Equally important — the continuing research and unsur- 
passed facilities of the vast, new Link-Belt plant combine 
to make Link-Belt your best bet for a dependable chain ; 
source. Our engineers will supply a test drive to your — 
specifications. There's no obligation, of course. Details are 
in engineering catalog No. 2065. 


Link-Belt Duplex Timing Chain combines timing and 
accessory drive functions on this popular engine. 
Either face of the chain meshes with wheels. 


ANTI-BACK-BEND ... ANTI-WHIP 


SAAAADA Dodds. ) 





Removable case-hardened seg- 
mental liners or bushings ex- 
tend across entire chain width 
—double bearing surface... 
halve bearing pressure on joint 


Bushing takes wear at joint— 


elongation of link hole or eye 
is negligible 


AUTOMATIC JOINT 


Broached holes in links form 
lock grip for bushings 


Smooth, case-hardened pin, 
free to rotate betw een segment- 
al bushings, presents every 
part of surtace for wear 











Built-in check in joint limits 
bushing rotation, checks back- 
bend and whip 


After initial assembly in chain, 
bushings are straight 


SNUGNESS 
——————S} 


Segmental bushings are made 
with slight bow 





Bow in bushing acts to keep a 
snug j;o1nt, Maintaining chain 
pitch 











LINK-BELT COMPANY: 220 South Belmont, Indianapolis 6, Ind 
Offices in principal cities 
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Engineering logic says: 


““Use American Flexible Exhaust Hose!” 





‘eerrrrr@ 
‘ - 


ALALALALLA 





Two factors must be considered in every diesel engine exhaust 
line: vibration, and the stresses created by wide temperature 
changes in the line. A third factor which ought to be considered: 
ease of installation and servicing. 


American Flexible Steel Exhaust Hose—either corrugated or 
interlocked—solves all three problems. This sturdy, flexible 
steel hose absorbs, and thereby isolates, vibration. It likewise 
copes with thermal expansion stresses—prevents possibility of 
sheared bolts or cracked piping. And as for installation, there’s 
no easier way to make an offset connection than with American ; 
Flexible Metal Exhaust Hose. OTHER PRODUCTS 
For full details on American Flexible Steel Exhaust and Air FOR DIESEL USE H 
Intake Hose for diesel installations—marine and industrial, write } 
for Bulletin EH-50. The American Brass Company, American Flexible tubing with wire braid 
Metal Hose Branch, Waterbury 20, Connecticut. In Canada: en 
The Canadian Fairbanks-Morse Company, Ltd. 51253 ’ ' 
: 
: 
! 


wherever connectors musf move ‘_____------------------- 
AnaConvA 


FLEXIBLE METAL HOSE AND TUBING 
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MACK DIESEL TRUCKS 


gi Things Dae 


Extra effort — that’s the order of the day as American 

industry swings into high gear to meet the growing 

demands of the nation’s expanding defense program. 

Nowhere is this more important than in vital truck transportation, 
the mobile production line that keeps raw materials 

flowing to plants and factories...speeds the products of America’s 
farms and industries to consumers and the armed forces. 


Here’s work that’s cut out for Mack diesel trucks... 
jobs where Mack diesels show at their best in rock-bottom 


operating economy... giving twofold advantages TRUCKS 


in more miles per gallon at less cost per gallon. 

To their demonstrated economy Mack diesel-powered trucks add I h " 

the further benefits of long-lasting Mack reliability and ee Outiast fhem a 

peak performance for the years to come. Your nearest Mack branch Mack Trucks, Empire State Bidg., New York 1, New York. Fac- 
: ‘ : d = . tories at Allentown, Pa.; Plainfield, N.J.; Long Island City, 

or distributor will show you how Mack diesels can get things NX Factory branches and distributors in all principal cities 

° ° ors ts. H 
done on your particular job...more dependably and ee Sa me rane ORs Seen Seen Ge 


at lower cost. You'll find it’s a story well worth hearing. 


Mack Model LJT, diesel-powered tractor serving 
Frozen Food Express of Dallas, Texas. 
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Clean Lube-— 
Full Flow — 
with the 


TRULY 
POSITIVE 








Sludge and other contaminants 
don’t have a chance when the lube 
has to pass through a Cuno AUTO- 
KLEAN every time around. 

The fixed-spaced metal discs in 
this modern strainer positively re- 
move all solids larger than speci- 
fied.* Cuno guarantees that. 

The filter cartridge itself is 
cleaned positively and without 
stopping flow. Cleaner blades 
reach into the slots between discs 
to ‘‘comb out” all dirt, no matter 
how sticky or deeply embedded. 
This type of cleaning is much more 
thorough than mere surface- 
scraping . . . restoring full initial 
capacity—and there’s no danger 
of the dirt being pushed through 
into the discharge flow. 

Cuno AUTO-KLEAN discs are per- 
manent, non-collapsible, unbreak- 
able. No chance of an unsuspected 
gap or channel to occur, permit- 
ting passage of harmful solids. And 
—nothing to wear out and need 
replacing. 

For permanent, positive Diesel 
protection, install compact Cuno 
AUTO-KLEAN. Send the coupon for 
free bulletin. 





CUN 


€Complele Zine Hutd Conditioning 


Removes More Sizes of Solids from More Types of Fluids 


MICRONIC (Micro-Klean) + 
WIRE-WOUIND (Flo-Klean) 
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COMPACT, CONTINUOUSLY CLEANABLE Cuno AUTO-KLEAN 
Strainers are available for built-in or external installations, han- 
dling full flow in minimum space. 

Continuously-cleanable feature permits single unit installa- 
tions. Straight line connections for simplicity of installation on 
either fuel or lube. Can be cleaned periodically by hand or con- 
tinuously by motor drive, without shutting down operation 
Cleaning of the discs is accomplished—manually or by motor 
while still operating. 


* Models available for straining from .0035 to 062 in 


SEND COUPON FOR INFORMATION ON CLEANING BOTH LUBE AND FUEL 


Re ee eee ee ee ee 


i Cuno Engineering Corporation i 





DISC-TYPE (Auto-Klean) 


2510 South Vine Street, Meriden, Conn , 


Please send me free bulletin on Cuno AUTO-KLEAN Strainer for I 
Diesel engine protection. 


Leese aeaeenewawanaaeanaaaaaad 
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SERVING THE DIESELS 
THAT SERVE AMERICA... 











Diesels are popular in the Gulf shrimp fleet 
... and Delco-Remy electrical equipment is 
popular on the Diesels. Delco-Remy heavy-duty generator and 30- 32-volt carbon pile regulator 
Just another example of how Diesel manu- 


facturers and Delco-Remy work together DELCO-REMY —A UNITED MOTORS LINE PSMITEDs 


Oo -tter engineering, better equipment an Service Parts and Delco Batteries ¢ 
: r better te _ é, am & d Available Everywhere Through \ semaenil P 
etter performance. UNITED MOTORS DISTRIBUTORS ~ TOTOR? 

eae 


Deleo-lRemy 


DIVISION, GENERAL MOTORS CORPORATION 
ANDERSON, INDIANA 


DELCO-REMY e WHEREVER WHEELS TURN OR PROPELLERS SPIN 
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Te Nation wants peak production today. 
Much of the effort to achieve it must start 
at the source—with peak power output. 
So there’s a big role to be played by Diesel 
engines. That points up an urgent duty of all 
those concerned with any Diesel operation: 
to re-examine not only their Diesel lubricants, 
but their entire Diesel lubrication practice! 

Significant direct savings of oil can be made 
with the excellent lubricants Cities Service 
produces for all types of Diesels... for all 
operating conditions. But even more important 
is the power conserved . . . the saving of down- 
time—replacements—maintenance ... and the 
improved production such savings permit. 

A well-established way to make sure of 
Diesel lubrication that effectively contributes 
to peak power output... helps maintain it 
even under adverse conditions . . . is to consult 
a Cities Service Diesel lubrication specialist. 
He’s fully qualified by intensive training and 
by wide experience with all types of Diesels. 
And he’s readily available on request. Address 
Cities Service Ot Company, Room |2, 
Sixty Wall Tower, New York City 5. Write. 
Or phone your nearest Cities Service office. 
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4 


\ 
\e' 


Mobilizifig Diesels. 


0 


CITIES () SERVICE 


Quality Petroleum Products 
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Diesel lubricating oil that has been cleaned by a De Laval 
“Puri-Filter” is so clean that you can read a book through a test 
tube full. The oil is visibly clean — no dirt ... no water... no 
colloidal carbon! 


The “Puri-Filter” cleans oil two ways: (1) by centrifugal 
force, (2) by micronic filtration. First the De Laval centrifuge 
removes solid impurities and water, storing the dirt in the bowl of 
the machine and continuously discharging the water to waste. 
Then the lubricant is further purified by means of the filters which 
remove the specks of carbon that are lighter than the oil itself. 
You know that the oil going back to the crank case is clean. 


De Laval “Puri-Filters’” are complete, ready-to-run units. 
They are available in various capacities. 


THE DE LAVAL SEPARATOR COMPANY 
165 Broadway, New York 6 427 Randolph St., Chicago 6 


DE LAVAL PACIFIC CO., 61 Beale St., San Francisco 5 


THE DELAVAL COMPANY, Limited, Peterborough, Ont. 0 © 
LL P, TT ub NY) tA 


ICATING OL 
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CORRUGATED “MUSCLES” THAT LET PIPES MOVE 


PENFLEX METAL HOSE ABSORBS THERMAL 

EXPANSION . . . PREVENTS JOINT LEAKS 
Petroleum still burners like this one in Kermit, 
Texas, put heavy strains on piping. Thermal ex- 
pansion, contraction and physical shock make 
safe sealing of burner pipe joint assemblies a 
vital requirement. 

Penflex flexible metal hose with couplings is 
used on these burners to absorb any pipe 
movement due to extreme temperature and 
pressure changes. Lengths of 4” I.D. interlock 
ing, four-wall galvanized steel hose are installed 


on each burner. Provides outstanding safety and 
high, uninterrupted flow of volatile fluids. Leak- 
proof, tough and flexible. 

Penflex engineers can help you solve flexible 
tubing application problems. Penflex manufac 
tures a complete line of four-wall, interlocking 
and seamless welded corrugated tubing . . . from 
4%” I.D. and up ... automatic barrel fillers, 
‘.ccessories and fittings. Write for illustrated 
folder, “Flexineering,” containing valuable flex- 
ible tubing data for your product application. 


Pennsylvania Flexible Metallic Tubing Company, Inc., 7236 Powers Lane, Phila. 42, Pa. 
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@ Branch Sales Offices: Boston » New York *« Chicago « Houston + Cleveland + Los Angeles 
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USTRY’S LIFE LINES 
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FOR DIESEL COOLING... ' 
Heres Why 


ae 


EVAPORATIVE COOLERS do your job Better 


1. QUALITY IN ALL PARTS — 2. SIMPLIFIED 3-SECTIONAL DESIGN means easy 
Evaporative Coolers have Aerofin spiral fin coils, which a he Pass enna a oe building _— 

: ‘ ‘ae Se . ings) and simplified maintenance. Sections are in standard- 
are tops for long life and efficiency in liquid cooling. lend eins <=: Uiimee Geek, asll dnd Gah scatinen, 


“Buffalo” aluminum wheel, hollow-shaft “mixed flow” fans, 3. OTHER : : 
unexcelled for quiet delivery, supply the air for evaporation. : . ADVANTAGES — include compact size, — 
operation, water economy, indoor or outdoor installation. 


uality “Buffalo” pumps recirculate the spray water. In 
Pa bP seo ge ata and a cain you WRITE. FOR BULLETIN 3666. Look over 
»4q ’ 3 : a the specifications, and you'll agree that these 
@ permanent unit that will save you many a “headache high-quality coolers pay for 


later on. a9 themselves in performance. 


ofa FIRST 


BUFFALO FORGE COMPANY 


140 MORTIMER ST. BUFFALO, N. Y. 
Canadian Blower & Forge Co., Ltd. Kitchener, Ont. Branch offices in all Principal Cities 


EVAPORATIVE COOLERS AND AXIAL FLOW FANS FOR COOLING MOBILE AND STATIONARY DIESELS 
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is as big as a 


R elatively speaking, a human hair is as big as a 
tree— when you compare it to a millionth of an inch. 


Working to accuracy tolerances of millionths 
on parts for diesel fuel injection equipment is an 
every-day occurrence at American Bosch. 


Through such precision manufacture, American Bosch 


of modern diesel power... greater efficiency and 
dependability ... lower operating and maintenance 


costs ... trouble-free, uninterrupted service. 


» American Bosch 


oe Ss MAGNETOS « GENERATORS + VOLTAGE REGULATORS + IGNITION COILS 
— ELECTRIC WINDSHIELD WIPERS + DIESEL FUEL INJECTION EQUIPMENT 


AMERICAN BOSCH CORPORATION + SPRINGFIELD 7, MASS. 


x 
ee 
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BUILT NOT ONCE BUT 


> TWICE 


Cummins is the custom-builder of the Diesel 





industry. Each engine is built to fit the job— 
and the individual piece of equipment in which 
it is to be installed. And every Cummins engine 
is built twice. First, each engine is assembled, 
run-in tested. Then it is disassembled com- 
pletely, and inspected. Finally it is reassembled 
and tested again. This extra care in precision 
building, Cummins exclusive fuel system, effi- 
cient parts and service organization... mean 
less “down-time” and more power and profits 


for Cummins users. See your Cummins dealer, 





UMMINMS 


CUSTOM, urL7 


biestls 


Lightweight High-speed 
Diesel Engines (50-550 hp) 
for on-highway trucks 
off-highway trucks + buses 
tractors + earthmovers 
shovels + cranes 

industrial locomotives 

air compressors 


CUMMINS ENGINE COMPANY, INC., COLUMBUS, INDIANA 2109 12100" 074 looders 


Export: 


drilling rigs 
CUMMINS DIESEL EXPORT CORPORATION ~ Columbus, Indiana, U.S.A.+ Cable: CUMDIEX pace be 


generator sets and power units 
work boats and pleasure craft 


Diesel power by 
CUMMINS 4&2 


— 


=" 


TRADEMARK REG. &. &. PAT. OFF a 
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WITH TRANE DRY TYPE FLUID COOLERS 


Upblast Trane Dry Type Fluid 
Cooler, Mode! GC 8-40, de- 
signed to cool jacket water 


Horizontal air stream 
model Trane Dry Type 
Fluid Cooler, Model 
EC 13-42, designed to 
cool water and oil. 


120 Trane Fluid Coolers. Each one 
cools water and oil of an 1800 hp ra- 
dial gas engine at an aluminum reduc- 
tion plant. 


Cut horsepower costs and save maintenance time when 
you use Trane Dry Type Fluid Coolers for your diesel and 
gas engine cooling. These units cool jacket water and lubri- 
cating oil without using refrigerants or water, and with only 
a minimum of power. 


It’s the careful engineering, the precise construction that 
allows the Trane unit to cool lubricating oil and jacket wate 
(both at once, if you like) so efficiently. The flat plate-type fins 
and round tubes of the unit’s core provide more heat transfe: 
with less resistance. 


Tubes are bonded to fins mechanically. This solderless 
bond is as durable as the metal itself and adds years of serv- 
ice to Trane Fluid Cooler life. Heat transfer is faster and 
more complete; the unit does a bigger, more economical cool- 
ing job. The wide range of standard Trane Coils available for 
the core can produce the exact circulation and heat transfer 
rate for any size of unit. 


Ruggedly built, the Fluid Cooler can perform effectively 
indoors or outdoors under the roughest conditions, taking 
wind and shock load without added bracing. The unit is husky 
enough to take the added shocks of portable installations 


With Trane dry-type diesel cooling, air is the coolant, so 
there’s no water to replace or to treat, no sediment to remove. 
Maintenance is simple and seldom. All parts are easy to reach 
for servicing. Coil headers are outside the casing, and motors 
are conveniently placed. Coil tubes are cleanable. 


Two types of Trane Dry Type Fluid Coolers, in 22 sizes, 
answer virtually any diesel cooling problem with a standard 
unit. These two models are the EC units, with horizontal air 
flow, and the GC units, with air flowing upward through the 
coil, 


Trane Fluid Coolers normally have steel casings, alumi- 
num fans, copper tubes and aluminum fins. However, the units 
can be furnished in special constructions and materials to 


meet almost any job requirements, 


Wiiiti- 


THE TRANE COMPANY, LA CROSSE, WIS 
Eastern Mfg. Division, Scranton, Pennsylvania 
Trane Company of Canada, Ltd. . . . Toronto 


OFFICES IN 80 U.S. and 14 CANADIAN CITIES 


MANUFACTURING ENGINEERS OF HEATING, VENTILATING, AIR CONDITIONING AND HEAT TRANSFER EQUIPMENT 
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There's One Thing | Swear By...it's 
COOK Graphitic tron 
Piston Rings 


bie MPEP LORIE! LAER LICL DE IE: BARREL IGG Bh 58 





Cooktite 
Plain vealing Oil Cutter 
Ring Ring Ring 


MIRED ME COB ii NA RIDE BE 8 SE OAS IOC RE EE MS 





@ There are literally thousands of engineers in this and foreign 
countries who have used Cook Graphitic Iron Rings year in and 
year out—in some cases for over 20 years. 


While Cook’s business is to manufacture and sell piston rings, 
Cook sells, first and foremost, a “job-engineering” service. This 
service is based on a continuing follow-up survey of results and is 
designed to give us a first hand report of what Cook Graphitic Iron 
Rings are doing under virtually all conditions of service. This puts 
us in a position to make necessary recommendations to improve per- 
formance and allows us to guard against recurring pitfalls. Cook’s 
“job-engineering” has resulted in satisfaction all the way down the lime. 
As one engineer put it, “I swear by Cook Graphitic Iron Rings”. 





So, don’t buy just piston rings—buy results based on a sound 
engineering service plan. Call in a Cook field engineer today and 
reap the benefits of Cook’s “job-engineering” service. 


C. Lee Cook Mfg. Co., Incorporated, Louisville, Ky. 
Branch offices in Baltimore, Boston, Chicago, Cleve- 
land, Houston, Los Angeles, Mobile, New Orleans, 
New York, San Francisco and Tulsa. 


ven g" ; 
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PISTON RINGS 


July, 1951 








Diesel Power 


and DIESEL TRANSPORTATION 


Brian P. Emerson, Editor 








Established in 1923 Vol. 29 No. 7 July, 1951 


TT 


GEORGE R. BRIGHTON 


weno Contents 


Vice President & Treas. 

“an fae be hots Scope of operation conducted by the Oliver lron Mining Company 

in Minnisota practically dwarfs the many highly essential pieces 

of diesel equipment. Diesel locomotives, shovels, dump trucks, all 
contribute to economical and efficient operation. 


Cover Photo: 


ARNOLD B. NEWELL 
Vice President 


ARTHUR N. GODING 
Business Manager 


MICHAEL RUBIN EDITORIAL 


Circulation Mgr. Locomotive Industry MUST Get Materials 


lt. B. HAMMOND 


Western Manager SPECIAL FEATURE 


30 North LaSalle St. 
Chicago 2, Ill. dee Bee a FD CRI sencncteenccesstescncepnetieninronesermennicsnnaines 


Randolph 6-1843 The tenth in a series of articles dealing with the application of 


diesels in the various industries in the nation. 
M. D. PUGH 


Pacific Coast Manager 


2721 North Marengo Ave. A R T | Cc L E S 


Altadena, Calif. 


Sycamore 7-2894 Municipal Power At Shelbina, Missouri ............ 


saiaeiihiiea tai ad LPG Engines Versus Diesels 
ransa n ict ° 
‘ Sritieh A serseete Ae wl Bi-Metallic Piston Skirts 

20/21 Broad Street Ave. Selection and Casting of Babbitts 


Bens yy Morse High Velocity Chain Drive 


IE UNI MINI i cacssinececesopscavsucecsenesdnsceisatesbuasaonses 
Maximum Economy of Diesel Locomotives 


Subscription Rates Crankcase Explosion Investigation 
Single 
Copies 1 year 2 years 3 years 
i cnsiil 35¢ $3.00 $5.00 $ 6.00 FEATURES 
400 7.00 10.00 
Foreign 5.00 8.00 11.00 Highlights 


Washington Slants ...............0608 


iesel Brief 
Diesel Power & Diesel Transportation Diese! Briefs 
is indexed regularly by Engineering New Products 
Index, Inc. and is available in microfilm : t 
editions from University Microfilms, Inc.. Field No ms 
Ann Arbor, Michigan. Advertisers’ Index 











Diesei Publications, Inc., 192 Lexington Avenue, New York 16, N. Y. 


Diesel Power and Diesel Transportation is published monthly at Orange, Conn., by DIESEL PUBLICATIONS, INC., 192 Lexingt on Ave., New 
York 16, N. Y. Tel. Murray Hill 3-9874. Cable address: Dieselpub, N. Y. Subscription Prices: United States, $3.00 per year; Canada, $4.00; 
Foreign, $5.00. Single copies, United States, 35c. Bound volumes by previous years, $15. Subscribers are requested to send both the old and new 
addresses when ordering change in mailing. Copyright, 1951, by Diesel Publications, Inc 











Diesel Power and Diesel Transportation 





“Tycol Diesel Oils 
give smooth performance... 
assure top engine service” 


Absolutely correct! Tycol Diesel Oils are a must for 
satisfactory lubrication. Their degree of refinement — their 
service endurance — and their high stability 
mark them outstanding. 
Tycol Diesel Oils have more than proved themselves after 
years of operation in Diesels of every description and in 
all types of service... from high-speed units for industrial, 
railway and marine uses where a heavy-duty 
or detergent oil is necessary to low-speed Diesels where a 
ron-additive lubricant cay be used. Yes, sir, 
there is a Tycol Diesel Oil scientifically engineered for every 
Diesel application — engineered to do the job better... 
at lower cost. 
Your nearby Tide Water Associated office will be glad to 
give you complete information. Wire or phone today. 


SEND FOR A FREE COPY OF “TIDE WATER ASSOCIATED LUBRICANIA” 
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Locomotive Industry MUST Get Materials 


O matter what happens in Korea our re- 

armament program must not lag. Should 
a “cease fire” result, no basic issues will have 
been resolved. Any argument that the vast scope 
of our rearmament program was engendered 
solely by the military requirements of Korea is 
specious: This “police action” was a grim re- 
minder that our military strength was danger- 
ously low. 

Now we are rebuilding so that we can meet 
any threat and with good reason. Our mili- 
tary potential lies not in manpower — but 
in our technological development and produc- 
tion. Efficient and adequate transportation is 
vital to production and for delivery of the goods 
produced. 

In wartime. railroads bear the brunt of de- 
fense transportation. They carried 83 per cent 
of intercity freight during 1941 to 1944. Now. 
with the railroads depending on diesels, they 
have become one of our most important defense 
tools. That this is recognized is shown by the 
situation at American Locomotive. In the last 
war, locomotive production suffered because the 
government wanted their facilities for other 
heavy war materials. Alco again has a huge tank 
program, but this time things are different. 

Locomotive and parts production is being 
maintained at normal, in fact. at peak level. 
Separate facilities as well as managerial and 
production personnel have been set up so that 
both essential programs can be carried out with 
no question of priority or interference. 

The bugaboo of all defense production is 
materials. Conservation is the watchword and in 
this case simply emphasizes the fact that diesel 
locomotives should be built and built NOW. 

The case for the diesel locomotive is most 
effectively presented in a booklet compiled by 
the Electro-Motive Division of General Motors 
entitled “America Needs More Diesel Lomotives 
Now.” Some of the bighlights will be quoted 
to emphasize our point. 

In 1950 there were 18 per cent fewer locomo- 
tives than in 1940, and yet they did 30 per cent 
more work by using diesels. Diesels number less 
than 17 per cent of the total freight locomotives. 
yet they are doing 44 per cent of the work. 

The diesel’s greater hauling capacity means 
that more tons are handled by fewer trains. This 


Diesel Power and Diesel Transportation 


reduces traflic density, speeds schedules and re- 
sults in more work from every freight car. a 
critical item today. 

This all adds up to direct saving in critical 
materials since fewer units need to be built for 
handling probable peak tonnages. This might be 
called direct savings to which can be added in- 
direct, but none-the-less real conservation. To 
illstrate, dynamic braking alone saves many 
thousands of tons of iron in brake shoes each 
year. On one 4500-mile round trip of Santa Fe’s 
El Capitan, over ° ton is saved——or more than 
300 ton per year for just one 13-car passenger 
train. 

High thermal efficiency is inherent in’ ihe 
diesel and the diesel will do as much work on 
one tank car of fuel oil as a steam locomotive 
will do on eight hopper cars of coal. Skipping 
over the fuel cost savings. think of the implica- 
tions in the matter of fuel haulage where thou- 
sands of critically short cars are released for 
vital service as well as there being a reduction 
in congestion on the rails. 

While on the subject of fuel, let's sketch the 
perennial idea that diesel locomotive fuel re- 
quirements are making serious inroads on the 
supply of petroleum products. Figures for 1949 
show that the railroad diesel fuel consumption 
was less than 2 per cent of the total consump- 
tion of petroleum products. In 1950, on the basis 
of similar fuels the fuel oil used for heating 
alone was five times that used by the railways. 

If the industry continues at its 1950 rate of 
production— 3400 units per year diesel loco- 
motives in service in 1953 will use an estimated 
214.000 bbl. of fuel per day. This is only 3 per 
cent of the petroleum industry's anticipated total 
production of 7 million bbl. per day. 

As a final point on conservation, every ton 
of steel put into diesel locomotive building re- 
covers at least 244 tons of serap in displaced 
steam locomotives—-and. boy, do we need serap. 

Washington has shown alertness to the situa- 
tion. as evidenced by their scheduled production 
and allocation of materials (see Washington 
Slants). It is incumbent on all concerned — and. 
actually, transportation affects us all-—to see 
that the program is vigorously supported and 
pursued, so that all necessary materials are 
forthcoming. 
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@ New York State’s highway tax on 
diesel fuel went up to six cents a gal- 
1. The old rate was four 
cents a gallon. 


lon on July 


@ The Petroleum 
Defense has set a minimum goal of 


43,400 oil and gas wells to be in op- 


Administration for 


eration at the end of the year. 


@ In the first five months of 1951, 
Class I railroads put 1048 diesel elec- 
tric 


locomotives in-service. 


@ Freight cars built in the U. S. 
during the month of May totaled 9774, 
just short of the 10,000 a month goal. 


@ The Alberta oil fields, which sup- 
ply one-third of Canada’s current pe- 
troleum requirements, have raised that 
country’s annual crude oil production 


to nearly one-half of its needs. 


@ “Operation Greaseball”, an all- 
weather test of lubricating oils and 
greases, has recently been completed 
by the Army. A new all-temperature 
grease was developed for use in a 
temperature range from minus 65 to 
plus 125° F. 


@ Defense Transportation Authority’s 
truck program 
amounts to about a 30 percent cutback. 


suggested heavy 
Looks like they are underestimating 
their importance. 


@ Socony-Vacuum Oil Company re- 
ports that despite the impact of World 
War II the company is stronger than 
ever before in Western Europe. Re- 
fining capacity will average 90,000 
bbl. per day, compared with 58,000 
bbl. in the pre-war period. Product 
sales are expected to rise this year to 
20 million bbl. compared with 8% 
million in 1938. 


“ste * ~— 


@ More than 13,000 types, sizes and 
kinds of carbon brushes are specified 
in the U. S. To this, NPA 
that a standard list of 50 


be studied. 


correct 
suggests 


brushes 


@ The NPA campaign to collect 32 
million tons of scrap steel this year is 
gaining momentum. Industrial leaders 
are surveying their plants for obso- 
lete machinery, rails, pipe, ete., that 


can be disposed of as scrap. 
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* DON'T WAIT... 
COOPERATE! ~ 


The U.S. Needs Your * 
Steel Scrap, * 
Now i * 
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@ Westinghouse is reported designing 
a 15,000-kw., natural gas burning gas 
turbine, coupled to a hydrogen-cooled 
alternator. Maximum gas temperature 
is 1350° F, for the Public 
Service of Oklahoma, who previously 


Unit is 


ordered a 5000-kw. G-E gas turbine. 


@ Watch out! There are three new 
citizens of Texas honorary to be 
sure. This honor was accorded by 
gubernatorial signature to the Chair- 
man, Secretary (Ye 
Olde Editor) of the Oil and Gas Power 
Division, ASME, during the 23rd An- 
held in Dallas last 
month. A highly interesting and suc- 
cessful meeting, podner! 


Treasurer and 


nual Conference 
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@ During the month of May, Gen- 
eral Motors Corp. produced 208,437 
passenger cars and 58,619 trucks in its 


United States plants. 


@ NPA has compiled a list of 80 ot 
the most frequently asked questions 
regarding CMP. Along with the an 
swers, they are now available in book 
let form. Bet don't 


question “Where is my Material?” 


they answer the 


@ The Northern Pacific 
petitioned the Public Service Commis 
sion of North Dakota for permission 
to operate trucks between Bismarck 


and Mandan, North Dakota. 


Railway has 


@ Junkers recently exhibited a 


piston diesel compressor at the Heavy 


free 


Industries Fair, Hanover, Germany. 
Various types provide pressures from 
42.7 to about 430 psi. and capacities 


from 495 to 70 cfm., free air. 


@ Director of Defense Mobilization 
C. E. Wilson announces strengthening 
of the Agencies to meet the expanding 
materials demands of defense produc 
tion. Looks like materials will be even 
tighter. 


@ Sixteen nations participated in the 


recent International Internal Com 
busion Engine Congress held in Paris. 
Prof. P. H. Penn, State 
College, paper entitled 


Manifolds.” 


Schweitzer, 
delivered a 


“Research in Exhaust 


@ The Reynolds Metals Co. has re 
$85,000,000 loan to build 
a 150,000,000 pound 2 year aluminum 


ceived an 


reduction plant at Corpus Christi, Tex. 
and a 175,000-kw. gas diesel power 
plant, plus additions to the plants at 
Jones Mills, Ark. and Troutdale, Ore. 
This will increase the primary alu- 
minum capacity of the company by 
200,000,000 pounds a year. 
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Diesels in the Steel Industry 


by George W. Grupp 


| some departments of the steel in- 
dustry there is a definite trend toward 
diesel engines as prime movers. This 
is true of some mobile equipment, and 
locomotives 
the rail- 


industry. 


especially of industrial 


and of 


roads owned by 


locomotives used by 
the steel 

Since about 40 per cent of the labor 
costs are for handling materials, from 
the extraction of raw materials to the 
shipping of finished products, every 
device and source of 


labor saving 


power which will reduce costs is em- 


ployed by the steel industry—an indus- 
try with a capital investment of over 
$5.000,000,000 in property and facil- 
ities with an annual productive capac- 
ity in excess of 100,000,000 tons. 

All of the principal steps of steel 
production are linked together with 
transportation from the mines to the 
finished products. And while it is true 
that 22 steel companies operate 263 
steamships and only 17 motorships in 


the transporting of raw materials and 


Open cut iron mining, where diesels provide the power for a wide va- 


riety of operations. 


finished products, yet in 1949-50 the 
26 railroads owned by the steel indus- 
try operated 417 


steam locomotives 


and 512 diesel electric lomotives. In 
their plants an increasing number of 
diesel industrial locomotives are used 
for intra-plant operation because of 
their performance efficiency and econ- 
omy of operation. 

During the past decade diesel elec- 
tric locomotives have been replacing 
steam locomotives in the open cut iron 
mines of the Lake Superior area. In 
1948 there were twenty eight LOOO-hp. 
125-ton diesel electrics in these mines. 
On grades ranging from 3 to 5 per 
cent these locomotives haul trains of 
eight 50- to 75-ton hopper bottom cars 
loaded ore. On the 


grades they haul trains of eight or 


with iron same 
more 30-cu. yd. side dump cars loaded 
with waste materials. During the past 
few years additional diesel electric 
locomotives have been placed in op- 


eration in these mines. 


Out of 228 dump trucks of 9 to 30 
tons capacity each used in 18 open cut 
mines. 225 of them are diesel powered. 
These trucks 


open pits to belt conveyors, to skips 


haul iron ore from the 
of vertical shafts, and to railroad ears. 
Diesel powered bulldozers, vraders, and 
water sprinklers are used for the con- 
struction and maintenance of 25- to 70- 
ft. wide iron mine roads. 

The first of the many diesel powered 
shovels now used in the Lake Superior 
open cut iron ore mines was placed in 
operation in 1920. Since then diesel 
shovels have increased in number be- 
cause they are particularly advanta- 
geous in open cut iron ore mines with 
small daily tonnages as well as in 
larger mines where electric power is 
not available. 

Most of the roller conveyor systems, 


rolls, 


machines, Hulett unloaders, and other 


cranes, ingot mold stripping 


material handling equipment used by 


the steel industry are operated by 


Number of locomotives operated by steel industry owned 


railroads 


(This does not include steel industry intraplant railroads 


Class | & Il 
Common Carrier 
Railroad 


Aliquippa & Southern Railroad Co.* 
Bessemer & Lake Erie Railroad Co. 
Birmingham Southern Railroad Co.* 
Benwood & Wheeling Connecting Railway Co.* 
Colorado & Wyoming Railway Co.* 
Cuyahoga Valley Railway Co.* 
Conemaugh & Black Lick Railroad Co 
Railroad Co. 

Carbon County Railway Co.* 

Donora Southern Railroad Co.* 
Duluth, Misscbe & Iron Range Railway Co.* 
Elgin, Joliet & Eastern Railway Co.* 
Etna & Montrose Railroad Co.* 

Fore River Railroad Co. 

Hannibal Connecting Railroad Co.* 
Johnstown & Stoney River Railroad Co.* 
Lake Terminal Railroecd Co.* 
Monongahela Connecting Failroad Co." 
Monongahela Connecting Railroad Co.* 
Newburgh & South Shore Railway Co.* 
Northampton & Bath Railroad Co.* 
Patapsco & Black River Railroad Co. 


Cornwall 


Total 
Trackage 
Miles Steam 
45.76 24 
575.80 89 23 
62.76 17 

6.20 3 
115.23 3 

15.19 
44.13 
31.17 

18.08 
17.57 
1168.68 
1084.68 
4.42 2 
6.43 3 
7.35 2 
5.92 

52.14 20 

29.92 27 

39.92 27 

49.20 17 

13.65 3 

82.85 33 


Number of 
Locomotives 
Diese! 


Philadelphia, Bethlehem & New England R.R. Co. 48.18 24 


South Buffalo Railway Company 
Steelton & Highspire Railroad Co. 


Union Railroad Co.* 


70.95 1 34 
33.88 12 
288.30 60 108 


SOURCE: Interstate Commerce Commission. All figures are for 1950 


except those marked". 
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Number and Capacity of power shovels used in 25 open 
cut Lake Superior iron ore mines 


Type of 


Shovel Kind of 


Power Haulage 1-1%4 2-2% 


3-3 


Capacity in cubic yards 


Diesel 
Diesel 
Electric 
Electric 
Steam 
Steam 


Trucks 1 10 1 
Railroad cars 2 7 ; 
Trucks 1 9 6 
Railroad cars 3 2 
Trucks 
Railroad cars 2 

Total 4 31 


SOURCE; U. S. Bureau of Mines. 


electricity. This is due to the condition 
itself to 
mum flexibility in the distribution of 


that electricity lends maxi- 


power from central power houses 


which presently supply the industry 
10,000,000 kilowatt hours of 
22,000,000 kilowatt 


annually by the industry. 


with over 
the over hours 
consumed 
Practically all of the steel industry’s 
privately owned electric generating 
plants use steam engines as the prime 
movers. However, sometimes one 
finds small stand-by diesel generating 
sets. 
industrial 
find that they 


been steadily replacing steam locomo- 


Turning now to diesel 


locomotives we have 
tives for more than 20 years. These 


intraplant diesel locomotives range 
from 20-ton, 150-hp. to 80-ton, 500-hp. 

\ small plant which replaced its 
55-ton steam locomotive with a 50-ton, 
500-hp. diesel electric locomotive was 
pleasantly surprised when it found that 
the operation of the diesel locomotive 
resulted in an 85 per cent reduction in 
fuel costs, a 33.13 per cent decrease 
in crew wages, and an 87 per cent re- 
duction in fueling time. 

When a mid-western plant replaced 
three steam locomotives with one 50- 
ton and one 65-ton diesel electric it 
saved an average of $12.43 per hour 
in operating costs, including wages. 
The 50-ton diesel locomotive is used 


to switch furnace charging buggies 
and to haul industrial cars about the 
plant. while the 65-ton diesel electric 
locomotive is used primarily for 
switching incoming and outgoing rail 
road cars, 

Another steel company saved $14.00 
per hour in switching costs when it re- 
placed one 80-ton and one 40-ton steam 
locomotive with two 65-ton diesel elec- 


tric locomotives because of a saving 


4-44 


Diesel electric loco 
motive of the type 
commonly used in the 
iron mining industry. 


of about 50 per cent in over-all oper- 

ating costs. 
In the 

are needed to haul from the stockpiles 


steel industry locomotives 
35 to 40 regular freight cars of raw 
materials to fill a 1300-ton capacity 
blast furnace. In each tapping of a 
furnace of this capacity they must 
move 18 ladle cars with molten pig 
iron to the Bessemer converters. and 
30 side-dump cars to move the slag to 
the dump. 

These comparatively small but pow- 


erful 


with molten Bessemer and Open Hearth 


locomotives haul ingot molds 
steel to stripping machines, and glow 
ing ingots from the stripping machines 
to the soaking pits. In addition to that 
they are needed in the transporting of 
semi-finished and finished steel prod- 
ucts about the plants. 

Diesel 


replacing steam locomotives’ because 


industrial locomotives are 
experience has shown that they are 
available over 90 per cent of the time. 
They are ready to start at a moments 
notice. Because they do not throw off 
dirty smoke they aid in reducing 
building maintenance costs. They re- 
duce track maintenance costs be: 
of their 


low 


iuse 
effort. 


wheel 


smooth even tractive 


axle loading and short 


bases. They reduce labor costs because 
only one man is needed to operate a 
industrial locomotive. as 


diesel com 


pared with two men on a comparable 
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Their stand-by costs 
And 
third 


steam locomotive. 
are less than steam locomotives. 
their fuel 


that of steam locomotives. 


costs are about one 

Diesel locomotive over-all operating 
costs can be reduced by compounding 
using say two L50-hp. engines 
300-hp. engine. With 


this compound power plant, if one en 


meine 
engines 


instead of one 


gine fails there is still one which can 


function. Then too, if the load require 


ments are only half the maximum ca 


pacily of the locomotive, one engine 


can be shut down. 


If maximum availability and low 


operating and maintenance costs are 
to be attained with diesel electri: 
locomotives in steel plants then proper 
attention must be given to preventive 
maintenance. 


There 


of daily, weekly, monthly, quarterly, 


must be a definite schedule 
semi-annual and annual inspection and 


maintenance services as outlined by 


the engine builders and as operating 
conditions dictate. 

Switching operating conditions in 
steel peants are not like those encoun 
tered in regular vailroad switching 
because of the high content of dirt and 
dust in the atmosphere. This high con 
tent of foreign materials in the air af 


intake 


many 


fects the life and efliciency of 


valves, bearing surfaces and 


a result 


63) 


other parts of locomotives. As 


(Continued on Page 
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Municipal Power at Shelbina, Missouri 


by Fayette Weavery 





Power Plant Superintendent 


Installed in 1936, this Baldwin De La Vergne diesel has given nearly 15 years of service in the 

municipal power plant at Shelbina, Mo., and is now used for maintaining peak loads and for 

standby. The Model VG, six cylinder engine, with 15 inch bore and 1812 inch stroke, will deliver 
480 hp. at 300 rpm. 


UNICIPAL electric power has a 
56-year history in Shelbina, 
Missouri, a town of only 2000 in- 


100 


northwest of St. Louis. Shelbina, whose 


habitants, located about miles 


industries center around farm produce, 
feed, 


yhases in its 


particularly poultry, eggs, and 
has gone through five 
power production. The latest phase, 
into which it recently was fully con- 
the 
diesel-electric power service with three 


full 


replacing the original two small semi- 


verted, was modernization — of 


more powerful, diesel engines 
diesels and one full diesel unit. 

The Municipal Light & Power plant 
of Shelbina came into being in 1894 
and acquired a small steam generating 
set of unknown horsepower, which sup- 
plied direct current. Some time later 


alternating current was introduced 
with the purchase of a larger steam 
unit. When water and sewer systems 


were built in 1911, a new plant was 


30 


built and a 165-hp. Corliss steam en- 
gine and 125-hp. slide valve engine 
were installed. This plant still houses 
the 
department. 


diesel power plant and water 


Steam engines supplied all power 


until 1923 when finances and credit 


became so low that a car of coal could 
not be unloaded until all expenses on 
the car were paid. The Board of Al- 
then 200-hp. 


semi-diesel engines which were paid 


dermen installed two 
for out of the difference between the 
cost of coal and fuel oil. The first full 
diesel engine, a 2-cyl. engine of 120 
hp., was installed in 1932. 

The 120-hp., 2-cyl. engine was the 
first to be replaced by a 6-cyl. diesel, 
of four times greater horsepower. This 
6cyl. engine, a Baldwin De La Vergne, 
Model VG, was installed during the 
1936 still in 


after 15 years of service. Continued 


summer of and is use 
growth of power demand after 1936 
necessitated purchase of a 750-hp. en- 
gine to maintain safe capacity. This 
engine, a 6-cyl.,  750-hp.,  500-kw. 
Baldwin De La Vergne Model VM, 
the 200-hp. 
diesels in the spring of 1939. 


replaced one of semi- 
The last of the original semi-diesels 
the latest 
Baldwin diesel, a series 700, 760-hp. 


was replaced by model 
engine. The three Baldwin engines now 
provide a total capacity of 1980 hp. or 
1320 kw. The two 750-hp. engines are 
used alternately every other week and 
carry the base load. The 480-hp. unit 
is used together with one of the 750- 
the peak loads. This 


provides for an 


hp. units for 
schedule adequate 


maintenance program and assures un- 
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LIST OF PRINCIPAL EQUIPMINT ON 


elllino!s Testing Laboratories 


LATEST ENGINE 


-+ Baldwin-Lima-Hamilton Corp. 
Westinghouse Electric Corpe 
etner eee American Air Filter Co. 
Detroit Inbricator Co. 

-Georgce De. Roper Corp. 
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George De. Roper Corp. 
--Purgess-Manning Coe 
«-Westinghouse Electric Corp. 
Commercial Filter Co. 
eoeeeePondix Scintilla 

George De. Roper Corp. 

«+-Fulton Sylphon Co. 

«> U. S. Gauge Co. 

Woodward Governor Co. 

Pyroltor Products Ince 

toh bbw. we Ross Heater & Mfg. Co. 
eeeeHileco, The Hilliard Corp. 
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failing power in the event of an emer- 
gency shut down. 

This power plant supplies the com- 
munity and surrounding country with 
power light 


and requirements, and 


other industries in the community, 


which include 


two grain elevators. 
two grinding mills, a hatchery, and 
a 17-ton ice plant. The largest industry 
in Shelbina is the Producer’s Produce 
Company, a co-operative organization 
which processes poultry and eggs. 

All current for lighting the streets 
of Shelbina, the library, and all city 
offices is 
This 


during 


furnished without charge. 
300,000 kw. hr. 
1949. The Light and Water 


Department transfers to the general 


amounted to 


fund of the municipality from $18,000 
to $20,000 each year. 

The increase in utilization of elee- 
tric Shelbina 


accompanying 


power in the 


area is 

table. 
Total kilowatt-hours generated during 
1949, approaching 2,500,000 kw. hr., 
LOO 


shown by the 


showed per cent increase in 10 
years and 400 per cent increase since 
1932. Street lighting, which required 
20 to 25 per cent of the power gen- 
1930's. 
takes twice as many kw. hr., but was 
only ly of the total generated in 1949. 

After the installation of the first two 
Baldwin kw. hr. 
was progressively reduced from 1.90 
cents to 1.23 cents. 1944. when 


costs 


erated during the early now 


units, the cost per 
until 
subsequent increases in were 
brought about by the rising cost of 
fuel and lubricants and general post- 
war inflation. This brought the cost up 
to 2 cents per kw. hr. Upon installation 
of the latest Baldwin engine, cost re- 
ductions were again reflected and the 
present cost per kw. hr. is 1.84 cents. 
It should be noted from the tabulation 
chart that the engine is operated at an 
average load of only 275 kw. This av- 
erage load is only about half the full 
load rating of the 500 kw. During 
peak periods the engine operates at its 
full load rating. 

engine accessories include an er- 
closed water cooling system with a 
forced draft cooling tower with coils 
of 2400-hp. capacity and space for ad- 
ditional coils with 1000-hp capacity. 
All engines are interconnected to this 
system so that a 400 gpm. pump fur- 


nishes cooling water to all engines or 


to one as needed. Cooling water is 


softened by zeolite and is further 
treated with chromite. 

Compressed air is used for starting 
all engines. Two air tanks with 250-psi 
pressure and four with 180-psi. pres- 
sure are supplied by a 2-stage high 


pressure air compressor and a 2-cyl. 


Above—Most recent addition is a Baldwin, Series 700, diesel engine of 750 hp 


low pressure air compressor, both 


motor driven. The lower pressure ait 


is used mainly for blowing a large 
whistle morning, noon and evening. 
Each engine is equipped with a set 
of lubricating oil strainers and the oil 
good condition by an oil 


of the Fullers earth batch 


is kept in 


reclaimer 


at 300 rpm 


Below—The second Baldwin diesel installed in the plcent is a Model VM of 750 hp. at 327 rpm 
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Fuel 
Gallons 


209 , 505 


193,944 


( »900 
2,054,000 161,459 
1,749,000 161,625 
» 754, 300 161, 33% 
169,500 163,659 
66,100 150,974 


364 , 800 138,736 





KWH AV. 
per gal. KW 


rd of the Light and Wat 
Shelbina, Missouri 


Load 


11.47 


11.45 


3.31 








ee 
rhe 


ously for 48 hours per week, taking 


type. reclaimer is used continu- 
the oil from the engines, through the 
reclaimer, and back to the engines. 
The oil thus gives maximum service. 
Manifolding permits the use of the re- 


claimer on any one of these engines. 

Conventional protective devices are 
used on each engine; low pressure 
alarm and shut down for lubricating 
oil, high temperature alarm and shut 


down, and over-speed stop. 


The City of Shelbina, Mo.. can be 
proud of its municipal power plant. 
Housed in a modern building. all die 
sel installation makes an efficient plant 
with ample capacity to care for the 


city’s needs for power and light. 


Ford of France Builds Hercules Diesels 


It was recently announced by Ford 
that the Ford truck built 
available with a Ford- 


of France 
there is now 
Hercules diesel engine. The engine, 


the Model DIX-6D 


heavy duty diesel with a piston dis- 


6cyl., high-speed, 


placement of 248 cu. in., and which 
develops 93 hp, at 3000 rpm., is being 
manufactured by Ford of France un- 
der an agreement with Hercules Mo- 
tors Corporation, It is an optional 
power plant for Ford 6- and 8-cyl. 
gasoline engines. 

With 


cided obstacle to the favorable export- 


economic conditions a de- 


ing of many products to Europe, 


many manufacturing companies have 


32 


established branches at __ strategic 
points in European countries to serve 
as assembly plants and also to mer- 


chandise the finished products. Ford 


of France is typical. It has been build- 
ing complete Ford passenger cars and 
trucks for many years at Possy. near 
Paris, to serve France and her col- 
onies primarily. It was early in 1949 
that they began tooling up to produce 
the Hercules Model DIX-6D diesel 
engine. This model is identical with 
the DIX-6D built by Hercules. 

In 1937, when Ford first started to 
offer its trucks 


abroad with Hercules diesel engines 


and school buses 


as optional equipment, many thous- 
ands of chassis were shipped to for- 
eign countries equipped with Model 
DOOD 4-cyl. units. In 1948 replace- 
ment by DIX-6D 6-cyl. units was made. 
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ORGANIZATION CHART OF NPA is given below. Most 
of diesel industry will have contact with Divisions in In- 
dustrial and Agricultural Equipment Bureau; many can 
get help in the Office of Small Business. Handy reference 
booklet is “Defense Mobilization Organization” compiled 
by Joint Committee on Defense Published 
May 4, 1951, it gives chain of command, brief outline of 
functions, personnel and telephone numbers. 


Production. 


FIELD CHECK ON MATERIALS SITUATION 
spotty situation. In most cases, bulk of needed materials 
are obtainable with rough going in getting a needed 


shows 


critical item. Example—Row of piston pin fitting machines 
held up for lack of a handfull of a special heavy material. 
In other cases, production is being maintained at the 
expense of inventory. Some are doing O.K. 


FULL IMPACT OF REARMAMENT has not been felt 
yet. This is a conversion period for production as well 
as for controls. Tanks, for example, are not really rolling 
out as they will be later. Tip-off is in recent tightening 
of CMP Rated orders are 
getting greater priority through “set-asides”. To give the 
idea, producers of iron and steel castings are required 


of some uses materials. 


to reserve for rated orders higher percentages in the 


third quarter; steel castings went from 20 to 75 and 80 
per cent, iron castings went from 20 to 75 and 80 pet 


cent, depending on type. 


LOCOMOTIVE PRODUCTION for the third quarter is 
scheduled at 250. 


builders (as for farm and mining machinery, industrial 


Priority assistance was extended to 


components, ete.) as an interim assist pending full opera- 
of CMP. Alco, h-M. and 


EMD were authorized DO's. Percentage-wise, they get 


tion Baldwin-Lima-Hamilton, 
23.5, 12.9, 4.2 and 59.4 per cent, respectively, of the 
program involving 79,000 ton-carbon steel, 14.000) ton- 
alloy steel, 12,250,000 Ib.-copper, and 2,400,000 Ib.- alu 
minum in the month of July. Production base was *48, 
“49 and °50 as usual base period (first half of “50) did 
not follow historical pattern. 


MATERIALS FOR LABORATORY USE can be obtained 
under M-71. Small quantities (defined in the order) can 
he certified as provided and the allotment symbol “XL” 
used, Necessary Class A products can be similarly ob 
tained but the controlled materials used in their manu 
facture plus direct materials cannot exceed the “small 
allowance” quota. For larger allotments, labs can apply 


to NPA on form NPAF-109, in triplicate. 
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Some background for the controversy of 


LPG Engines Versus Diesels 


LPG, 


beoars petroleum gas, or 
considerable 


has been attracting 
interest in recent months in the bus 
industry. Several factors are respon- 
sible for this interest, and they seem 
to have been timed so as to bring 
their weight to bear jointly on this 
problem. 

First, management in the bus indus- 
try is increasingly aware of the seri- 
ous position since the war, in the 
squeeze between rising labor and other 
costs and a fairly rigid fare structure. 

Secondly, 


supply of LPG. Several factors are 


there is an_ increased 
primarily responsible, one being the 
expanded production, chiefly in the 
Southwest oil and gas fields, and an- 
other, the displacement of LPG by 
natural gas. In addition to this, the 
increased production of natural gas 
has been accompanied by increased 
supply of by-product LPG from nat- 
ural gas processing. 

The final item is the availability of 
engines of higher compression ratio 
to use high octane number propane 
and butane.. This is of considerable 
importance from the standpoint of im- 
proving the fuel economy with these 


lower heat content hydrocarbons. 


*Socony-Vacuum Laboratories (A Division 
of SoconyVacuum Oil Co., Inc.). Research 
and Development Department. 


LPG Fuel Tank on Truck Chasis. 


by Leonard Raymond* 


Interest in the use of liquid petroleum gases (LPG) as a fuel for 
engines in vehicles has been increasing. This trend was brought 
into focus when it was announced that the Chicago Transit 
Authority had ordered 500 buses powered by spark ignition 
engines. 

Various glowing accounts of the economy that could be achieved 
through the use of these fuels inspired an editorial project to 
evaluate the possibilities for the purpose of objectively reporting 
the finding to our readers and to determine what impact, if any, 
would be felt in the diesel industry. 

To this end, various agencies, both inside and outside of the 
diesel industry were contacted to get both sides of the picture. 
When the answers began to come in, it was obvious that many 
parallel projects were under way and that considerable data 
was already correlated. 

As a start on the subject, we felt that we could do no better than 
to present an abstract of the paper entitled “Liquified Petroleum 
Gas as a Fuel for Automotive Vehicles”, presented by the author, 
a member of the Research and Development Dept., Socony- 
Vacuum Oil Company, at the National Fuels and Lubricants 
Meeting of the Society of Automotive Engineers. 

Subject matter for this article was selected for the purpose of 
providing the necessary background before entering (in a future 
issue) into the technical and cost comparisons. The LPG side is 
presented and where pertinent the reader, from his knowledge 
of diesel practices, can make the necessary comparisons. 


Nature and Properties of LPG 
Materials defined by LPG include 

propane, propylene, normal and isobu- 

tane, and butylenes. These are all 


known as hydrocarbons, being com- 


pounds of hydrogen and carbon. Bu- 


tane is a normal component of gaso- 


line and is added to improve starting 
through increased volatility. Only lim- 
ited amounts of butane are permissible 
because an excess would cause vapor 
lock. Propane is lighter and much 
more volatile than butane, and for a 


given vapor pressure, much less of it 


Twin Coach LPG Installation. 
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can be incorporated in gasoline than 
of butane. 

Fundamentally, propane and butane 
do not differ from other motor fuel 
components since, in general, all are 
hydrocarbons of one type or another 
and will form combustible mixtures 
with air or oxygen with release of 
large amounts of energy on ignition. 

Some of the principal properties 
of pure propane and butane are listed 
in the Table I together with data on 
average commercial products. It should 
be noted that these materials are 
known as Liquefied Petroleum Gases 
because while gaseous at normal tem- 
peratures and pressures, they liquefy 
rather easily under pressure. Thus, 
while propane will boil or vaporize at 
—4A° F at atmospheric pressure, at 
100 psig. it is a liquid at + 60° F. 

The composition and properties of 
the commercial products will depend 
upon the source, the products from 
gasoline and recycling plants contain- 
ing only the saturated normal and 
isoparaffins whereas the refinery pro- 
duction will contain appreciable quan- 
tities of unsaturated or olefinic hydro- 
carbons such as propylene or butylene. 
In addition, the particular blend used 
for LPG will depend on the supplier, 
the locality and climatic conditions. 
The LPG may be essentially 100 per 
cent propane or butane or mixtures 
of the two. 

The milder climates as in California 
will permit greater percentages of bu- 
tane in LPG blends than the colder 
sections of the country. In California 
it is possible that relatively more bu- 
tane in LPG may be available for LPG 
use because of the lower Reid vapor 
pressure of gasoline permissible for 
freedom from vapor lock. 

Thus, LPG California 
may consist of as much as 70 per cent 


blends in 


butane and 30 per cent propane. On 
the other hand, in the Northeastern 
section of the country with its colder 
temperatures and with other means of 
disposing of the butanes, LPG in most 
cases is commercial propane conform- 
ing to the specifications of the Natural 
Gasoline Association of America. 
Where refinery processing is the 
source of commercial propane, as in 
the Northeast, the product generally 


contains appreciable quantities of 





TABLE I 
Principal Properties of 


Propane and Butane 
2. 





Propane 


Conmaercial 
utane 


Cormercial 


n-Butane Propane 





Freezing Point, °F, 760 mn Hg 
Specific Gravity, liquid 60/60 
Specific Gravity of Gas, 
60°F, 760 mn 
Weight, lb/gal 
Btu/lb, gross 
Btu/sal, gross 
Air required for combu 
lb air/lb fuel 
cu.ft, air/cu,ft, fuel 
Inflanmbility limits, 
vol, 4 in air mixture 
Vapor Pressure, psig, 
@ rr, 


stion, 


Number, Motor 
Number, Research 





Boiling Point, °F, 760 mm Hg ~lJ 


100+ 


* Initial Boiling Point 
** After Vaporization 


+31 &} 4 +15* 
-217 
2 DBL, 

2.0005 

i, 863 

21,13. 


102,774 








propylene, one analysis showing ap- 
proximately equal percentages of al- 
most 50 per cent each of propylene 
and propane with small amounts of 
ethane, ethylene, butane and butylene. 
The vapor pressure of the commercial 
propane shown in Table I is somewhat 
higher than the pure propane due to 
the presence of small amounts of the 
more volatile ethane and ethylene. 

Both propane and butane are essen- 
tially odorless. Since they are flam- 
mable products, a large number of 
states and municipalities have speci- 
fied that an odorant be added in ac- 
cordance with the standards of the Na- 
tional Fire Protection Association to 
permit the vapor which is heavier than 
air to be readily detected in case of a 
leak. 

Common odorants used in LPG in 
the past several years are sulfur com- 
pounds of the mercaptan type such as 
ethyl or isopropyl mercaptan. A con- 
centration of one lb. per 10,000 gal. 
of LPG produces a faint but un- 
mistakable “Degree Il” odor when 
1.5 per cent LPG is present in air, 
this concentration being approximately 
1/5 of the lower explosive limit of 2.4 
per cent for propane. 


Sources of LPG 


The principal sources of LPG are 
(1) crude oil wells, (2) natural gas 
wells, (3) gas distillate wells, and (4) 
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refinery operations. In the early days 
of the oil industry, before the pro- 
ducers realized the value of the by- 
products in the casing-head gases and 
before means to separate and recover 
the liquefiable products had been de- 
veloped, the gases rising to the well 
or casing-head with the crude oil were 
considered a necessary evil and were 
vented to the atmosphere and flared 
or burned. In more recent years, the 
pressure of competition and also grow- 
ing attempts to conserve our valuable 
natural resources have lent emphasis 
to the maximum recovery of hydro- 
carbon products from all oil field and 
refinery operations. 

Both crude oil and natural gas are 
under high pressure in underground 
formations. In the case of crude oil 
production, a mixture of crude oil and 
wet gas rises to the surface through 
the well tubing. The oil well or casing- 
head gases are separated from the 
crude oil at a gas trap. The crude 
oil passes to a storage tank while the 
wet gas goes to either a gasoline or 
a recycling plant. Both plants strip 
or recover the liquefiable components, 
the products including LPG, natural 
gasoline and finished motor gasoline. 

While 


casing-head production are regulated 


natural gas liquids from 
by oil well or crude oil proration, 
there is little or no restriction on gas 
production up to the present time. 
The Texas Railroad 


Commission, 
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TABLE II 
% 
Domestic Sales of Liquefied Petroleum Gases (bbls, daily) (*) 





Home uses 
Gas manufacturers 
Industrial fuel 
Chemical industries 
Internal-c anbust ion 

engines (all applications) 
Unaccounted for 


75,050 
11,050 
11,320 
10,170 

6,510 


280 


1947 1948 1 1950 
preliminary forecast 


95,810 
154460 
13,980 
143,960 

6,050 


160 


103 , 430 
15,000 
15,000 
14,5, 000 

5 5 500 


112,800 
Uy, , 500 
16,000 
146,000 

5,500 


200 200 





Total 144,380 





(*) O11 and Gas Journal, January 26, 1950, p, 199 


175,450 1€4,,130 195,000 








which is the regulatory body in that 
state, has been active in issuing stop- 
flaring orders, which in effect have 
meant either a stoppage of crude oil 
production or construction of gasoline 
plants to recover the natural gas 
liquids. 

In refinery operation, approximate- 
ly 10 per cent of the crude charge is 
represented by the propane-butane or 
C.-C, cut, about 2/3’s being butane- 
and 1/3 
The bulk of the C, (butane-butylene) 


fraction is used in motor fuel, either 


butenes propane-propene, 


directly or by conversion. The propyl- 
extent for 
polymerization to motor fuel. Propane 
is the chief source of LPG from the re- 


ene is used to a lesser 


finery. Some propane is used as refin- 
ery fuel, but all could be recovered 
for use as LPG if the price were at- 
tractive, 


Demand and Availability of LPG 
Some figures on the domestic sales 
of LPG for all purposes may be of 
interest and are given in Table II. 
The over-all LPG 


shown a phenomenal expansion since 


sales of have 
1940, the increase being over ten- 
fold. In the same time, LPG for auto- 
motive use has not quite doubled in 
volume the 
has actually declined in volume since 
1947. At the present time, LPG for 


automotive use is roughly 3 per cent 


and, as data shows, 


of total LPG sales. Figures for motor 
and diesel fuel consumption in trucks 
Table III. 
The potential availability of LPG 


is much greater than the sales total 


and buses are shown in 


shown in the first table, a potential 
of 250 to 350 million bbl. per year or 


10-15 billion gal. per year from nat- 
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ural gas and cycling plant production 
being estimated in comparison with the 
approximate sales of 3 billion gal. 
forecast for 1950. An additional large 
volume of LPG is potentially avail- 
able from refineries which are esti- 
mated to have supplied 1 billion of the 
3 billion gal. sold in 1949, A very 
large proportion of the refinery pro- 
duction is now applied to other uses, 
including motor fuel production as a 
major item. 

However, it should be realized that 
other factors besides abundance affect 
the market position and acceptance of 
a raw material, cost of transportation 
the 
case in a number of large volume 
industries. Thus, the Baltimore-Phila- 
delphia-New York harbor area han- 
dles an estimated 400,000,000 gal. 
(10,000,000 bbls. approximately) of 


LPG per year, although the automotive 


being a key item, as has been 


demand for this product on the East 
Coast is virtually non-existent, price 
undoubtedly being a deterrent. Of this 
quantity, about one-half is supplied 
by refineries, the remainder coming 
in by tank car and 


one pressure 


tanker. 
History of LPG-Powered Vehicles 
Application of LPG to automotive 


use dates back to the early thirties 
when the first conversions to LPG were 





Industry 
eeds Scrap— 
eep if Moving 











made in heavy trucks, off the road 


vehicles, rail cars and _ industrial 
engines, principally on the West Coast. 
The growth since that time has been 
spotty, LPG moving in and out of 
operations for a variety of reasons. 
One bus operation in Spokane used 
LPG powered equipment for over 10 
133 
units eventually 


years, including as 
but 


were replaced by other coaches sev- 


many as 
coaches, these 
eral years ago, following a change in 
ownership and policy. 

The largest use of LPG in internal 
combustion engines is in the state of 
California where it has been estimated 
that 2000 trucks and 20,000 units of 
farm and highway construction equip- 
ment use one-third of the total LPG 
consumed in the United States by in- 
ternal combustion engines. A number 
of petroleum companies on the West 
Coast, including General Petroleum, 
have tried to promote the use of LPG 
in automotive eqiupment for the past 
15 years with indifferent success. 

Erratic changes in supply, demand 
and price undoubtedly have affected 
LPG acceptance, the change in price 
from 4¢ per gal. to 8¢ per gal. about 
two years ago apparently causing a 
serious setback. In addition, the entry 
of higher-powered diesel engines has 
also had its effect on interest in LPG 
as a motor fuel. 

One supplier estimates that the con- 
sumer will have to be able to buy 
propane for three-quarters the price 
of gasoline to break even with gaso- 
line. Since price is the major factor 
affecting the attractiveness of LPG in 
any area, the decision of any operator 
considering change to LPG powered 
equipment undoubtedly would be in- 
fluenced to a considerable extent by 
the stability of the price differential 
between gasoline and propane. 

The stability of the price structure 
will vary with different sections of the 
those within 
the fields un- 
doubtedly being assured of a low and 


country, areas easy 


reach of producing 
more stable price than the more re- 
mote industrial areas. As an example, 
Middle West 
the producing 
areas, LPG is expected to make con- 


in the Southwest and 


states surrounding 


siderable inroads in the farm tractor 
field. A number of LPG suppliers are 
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promoting LPG application in this 
field including some of the companies 
which are in undersupply on the East 
Coast. 

It has been estimated by one com- 
pany that 30,000 tractors will be con- 
verted to LPG this year. Since this is 
a summertime demand, it will be val 
uable in helping level off the LPG in- 
dustry’s sales curve, hence its im- 
portance. Many of the farms in ques- 
tion use bottled gas for heating and 
other purposes, so the change to LPG 
may be somewhat easier than in other 


conversions. 


Transportation 

Within the past 20 years, high pres- 
sure tank cars and tank trucks have 
been developed to replace the 20-300- 


Although there has been some talk 
of moving LPG by pipeline, particu- 
the Mid-West 


amounts of butanes are transported in 


larly in where large 
this manner for motor fuel blending. 
little propane is being so moved due 
to lack of propane storage facilities 
and to the overloaded condition of the 
pipelines. 


Method of Delivery to 
Storage Tank 

Transfer of LPG from a tank car 
or tank truck to a storage tank is made 
by one of several methods, all involv- 
ing a closed system of pressure: (a) 
liquid pipe, (b) vapor compressor, 
(c) air or gas pressure, (d) gravity. 


The the 


frequently used and are illustrated. 


first two systems are most 


VAPOR LINE 


























If hose is used in the transfer lines 
it must be resistant to the action of 
liquefied petroleum gases and if sub- 
ject to container pressure, shall be de- 
signed for a bursting pressure at least 
5 times the designed container pres- 
Hose 


capable of withstanding twice the de- 


sure. connections must be 


signed container pressure. 

Pipe or tubing also may be used and 
valves and fittings specially designed 
for LPG are available. Safety devices 
relief shut-off 


valves are closely specified and gen- 


such as valves and 
erally must be approved for use with 
LPG. Special liquid gauging devices 
also are specified, together with ex- 
cess flow valves. 


All electrical 


in strict accordance with the require- 


connections must be 


VAPOR 


EQUALIZING LINE 











VAPOR SURGE 
COMP. TANK 








LIQUID LINE 


Vapor compressor transfer system. 


lb. “bottled gas” cylinders for trans- 
portation of LPG. Bulk shipments now 
in 8000-12,000-gal. tank 
cars and 3000-8000-gal. tank trucks 
from the producing area or refinery to 


are made 


the bulk plants, at which points stor- 
age tanks with maximum capacity of 
30,000 gal. are used. 

While a greater part of the trans- 
portation is by tank car and tank 
truck, one company is using a 35,000- 
bbl. (1,470,000-gal.) capacity tanker 
which is converted Type CIA dry 
cargo ship containing 80 high pres- 
sure cylindrical tanks designed specifi- 
cally to transport LPG. This tanker is 
said to be making two trips per month 
from the Gulf Coast to the New York 
area. The same company has a bulk 
terminal of 2,500,000 gal. capacity in 
the New York harbor area. 


STORAGE 
TANK 


The chief source of safety regula- 
tions for handling LPG is Pamphlet 
No. 58 of the National Board of Fire 
(NBFU). Pamphlet 
No. 58 specifies that “All transfer of 
LPG shall be by means of approved 
When 
pressors are used they shall normally 
take suction the vapor 
of the being filled 
discharge to the vapor space”. 


Underwriters 


pumps or compressors. com- 


from space 


container and 


Your SCRAP is needed 
by the Steel Industry 
for National Defense 
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STORAGE 
TANK 


LIQUID. 
PUMP 





Liquid pump transfer system 


ments of the National Electrical Code 
for Class 1, Group D, Hazardous Lo- 
cations. 

Pamphlet No. 58 indicates the fae- 
tors that the 


location of unloading 


( onsidered in 
tank 


points and specifies that the car wheels 


must be 
the car 
must be blocked at both ends to pre- 
vent movement and a man must be in 
attendance at all times during the un- 


loading. 


Operators’ Storage and 
Dispensing Facilities 

Operators’ storage facilities, accord- 
ing to Pamphlet No. 58, can be either 
above or below ground. Above ground 
storage is preferred to under ground 


because of lessened external corro- 


sion, reduced cost and ease of inspec- 
tion. Vapor lock can also be 


a big 
a big 
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problem in underground storage un- 
less there is a gravity feed to the 
liquid pump. In the case of storage 
tanks of over 1200-gal. capacity, the 
minimum the nearest 
important building or line or adjoin- 
ing property is 50 ft. 


distance from 


Tanks or containers must be con- 
structed and tested in accordance with 
the ASME Unfired Pressure Vessel 
Code or with the APE-ASME Code. 
The storage tanks must meet the same 
requirements as to piping, tubing, hose 
and fittings as mentioned previously. 
The per cent filling capacity is rigidly 
specified to avoid difficulties and fail- 
ures due to excessive pressure build- 
up. Storage containers or tanks for 
products with vapor pressure between 
175 and 200 psig. at 100° F (commer- 
cial propane falls within this range) 


to 20-gpm. capacity are available, the 
pump building up a differential pres- 
sure according to the setting of the 
differential valve, which may be as 
high as 30 lbs. 


Safety and Legal Considerations 

The safety and legal aspects of LPG 
have occasioned much discussion. Ac- 
cording to reliable reports, 37 states, 
mostly Western and Mid-western, have 
legal codes regarding LPG and per- 
mitting its use subject to regulations 
based in the main on NBFU Pamph- 
let No. 58. The State of New Jersey 
has very recently passed a bill au- 
thorizing the Division of State Police 
to prescribe uniform state regulations 
for all phases of LPG storage, han- 
dling, transportation and use. Here 
again, the published standards and 





Motor Fuel 


Trucks 
Buses 


Total Motor Fuel 


Diesel Fuel 


Trucks 
Buses 


Total Diesel Fuel 


528, 570 
40,600 


569,170 


3,320 
10,940 


14,260 





ls Consumed, by H es (bb 


19,8, 1949 (preliminary) 
558, 64,0 
139,660 


(#4*) O11 and Gas Journal, January 26, 1950, p, 198 


TABLE UL 
(**) 


1950 ( forecast) 
582, 500 
222300, 


598,300 622,000 


4,310 
13.080 


17,390 


5,880 
15,190 


21,070 








must have a minimum design work- 
ing pressure under the API-ASME 
Code of 250 psig. which is equivalent 
to a hydrostatic test of 1000 lbs. 

The shell of head thickness of any 
container must not be less than 3/16 
in. and the size of the tank is limited 
to 30,000 gal. The method of mount- 
ing and supporting is described to- 
gether with the means for protecting 
valves and other accessories against 
tampering and mechanical damage. 
Tanks above 1200-gal. wate> capacity 
must be electrically grounded and 
suitable fire protection facilities and 
other precautions observed. 

The dispensing equipment to fuel 
the tank on the vehicle consists in 
substance of a liquid pump, a meter, 
a special dispensing nozzle and a 
vapor line connection. Pumps of up 
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recommendations of the National Fire 
Protection Association will be used as 
a guide. In these states and in others 
not having such regulations, local 
ordinances have been passed con- 
cerning LPG use. 

Before discussing some of the regu- 
lations it should be pointed out that 
the safety record of the LPG indus- 
try is regarded as a good one, al- 
though fires and explosions have oc- 
curred with LPG equipment and facili- 
ties in automotive applications, botk 
in this country and abroad. Some of 
these were due to faulty installation, 
while others undoubtedly were due to 
carelessness or to ignorance of the 
nature of LPG. 

Some prejudice against LPG exists 
because of these accidents and also 
due to its ease and rapidity of 


vaporization in case of a leak. Its 
much higher volatility and the rapid, 
potential formation of explosive mix- 
tures is the chief reason why LPG is 
considered more hazardous than gaso- 
line. The hazards should be consider- 
ably reduced if modern, approved 
equipment and extra installation fea- 
tures are employed, and additional 
care in handling a flammable material 
under pressure is exercised. 

The Association of Casualty and 
Surety Companies has issued a series 
of 8 pamphlets dealing with the safe 
use of liquefied petroleum gas and the 
Factory Insurance Association has is- 
sued a pamphlet on “Recommended 
Good Practice for the Storage and 
Handling of Liquefied Petroleum Fuel 
Gas”. 

The pamphlets strese the fact that 
LPG “expands very rapidly when re- 
leased to the atmosphere and, being 
flammable, effort 
should be made to eliminate the pos- 
sibility of leaks by the use of suitable 
equipment and proper maintenance 
and operation of automotive vehicles. 
In spite of these precautionary meas- 
ures, if a leak does occur the conse- 


extremely every 


quences could be very serious because 
the gas is under pressure in the entire 
system”. 

Among the safety features consid- 
ered very desirable in automotive ap- 
plications is the Parkhill-Wade type 
of safety tank with its built-in outage 
tank and the safety type of fuel nozzle. 
Also a positive lock-off such as used 
in the Algas and Century carburetor 
which the gas pressure 
tends to close the regulator, is a means 
of reducing the possibility of gas 
leakage when the engine is stopped. 
Care must be taken when servicing 
the converter or carburetor to make 
certain that fuel is shut off. 

An engine should never be started 
if there are any signs of a leak of the 
LPG. If a leak should occur, necessary 
precautions should be taken to guard 
against any source of ignition. In case 
of an LPG fire, it generally should 
not be extinguished but should be 
controlled until the leak can be shut 
off at its source. If the flame should 
be extinguished without stopping the 
leak, the gas-air mixture might ignite 
explosively or in a flash explosion, 


systems, in 
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causing considerable damage and in- 
jury. 

Although there apparently are no 
federal or state regulations barring 
LPG in buses, the Fire Marshals of 
individual cities generally have juris- 
diction over such use. Some cities, like 
Cleveland which had a disastrous nat- 
ural gas explosion and fire some years 
ago, have barred the storage of LPG 
within the city limits. The city of 
San Francisco does not allow the stor- 
ing or dispensing of LPG inside the 
city. 

On the other hand, Los Angeles and 
other California cities permit the 
handling of LPG within the city limits, 
but under drastic regulations. Some 
cities have departed from Pamphlet 
No. 58’s recommendation of a mini- 
mum distance of 50 ft. between the 
LPG storage tank and the nearest 
building by increasing the distance to 
100 ft. 

As a result of the chemical explo- 
sion in the Holland Tunnel last spring, 
both New Jersey and New York have 
passed bills establishing more stringent 
penalties for the violation of the regu- 
lations regarding the bridges and tun- 
nels operated by the Port of New York 
Authority. Section 8 prohibits the 
transportation of explosives, inflam- 
mable or combustible liquids, includ- 
ing gasoline, hazardous or poisonous 
materials, or any compressed gas. 

The Port of New York Authority, 
in addition, has specifically prohibited 
LPG transportation, or movement of 
LPG powered vehicles, through tun- 
nels under its jurisdiction. Also, LPG 
buses will be excluded from New 
York’s new bus terminal. There is no 
prohibition against the movement of 
LPG vehicles-over the Port Author- 
ity’s bridges. It has been explained by 
the Chief of the Office of Safety of the 
Port Authority that the move was 
taken to protect the public, due to 
the confined space of the tunnels and 
the difficulties in fire fighting. No 
change is expected until New York 
and New Jersey state regulatory laws 
are passed, and even then the Port 
Authority may not rescind its pro- 
hibitions unless it becomes convinced 
LPG is safe. 

With rates 
on vehicles and on storage facilities 


regard to insurance, 
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a 


_—_—“ ~~ 
~~ 





—_~s ew 


See oe) 
| 


Absorption 


2 Gas trap 
where crude oil and 
wet gas separate 


Mixture of crude oi! and wet gas 
rising to surface through tubing in well 


~~ eeu 


—_~~~ ws 


fy) 


tower 
— 
7} 





Crude oil 

storage 

tank 
ij“ 


Liquefied 
petroleum 
gases 
Natural 
gasoline 


Oil and gas in underground formation 
under high pressure 








are handled by two different agencies. 
On vehicles, the National Automobile 
Underwriters Association, which sets 
rates nationally for all companies in 
its Association, has reported that the 
subject of rates for LPG-powered ve- 
hicles has been under study for a 
year and a half and is still being 
studied. 

At present there is no differential 
in rates fom gasoline-powered equip- 
ment. It was emphasized that LPG 
presents an added hazard if not con- 
trolled, most LPG fires or explosions 
being bad ones, and that carefully 
engineered, maintained and operated 
vehicle conversions are essential. 

With respect to garage and fuel 
storage insurance rates, the Fire In- 
surance Rating Organization of New 
Jersey stated that there has been no 
previous inquiry on use of LPG as a 
bus fuel and no local utilities have 
whether LPG 
changes the hazard and did not know 
if there would be an increase in haz- 
ard without examining a specific case. 

The opinion was expressed that in 
the light of modern knowledge, the 
conversion of garages to LPG storage 
and handling facilities could be safely 
made, but “that any conversion to 
LPG which did not comply with cur- 
rent standards would, undoubtedly, 
result in an increase in rate”. It was 
pointed out that above-ground stor- 
age tanks are recommended for LPG 
and if properly installed, the storage 
rate should be about the same as for 


raised decision on 
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This 


rate, however, is double that for under- 


above-ground gasoline tanks. 


ground gasoline storage. 


Conclusions 


1. Potential availability of LPG on 
a national basis will continue to be 
far in excess of projected demand for 
some years, the chief source of sup- 
ply being the crude and gas well 
production region of the Southwest. 

2. The growth of automotive use of 
LPG nationwide has been erratic, a 
slight decline in volume occuring in 
the last two years. 

3. LPG installations, including en- 
gine, storage, dispensing and _ ven- 
tilating equipment, cost considerably 
more than gasoline facilities. 

4. Delivered price of LPG from the 
Southwest production fields varies with 
locality, transportation being a major 
item of cost to the highly industrial- 
ized areas. In the East, where refinery 
propane appears to be lower in cost 
than material from the Southwest, the 
supply of this lower cost material is 
limited. 

5. Any system under pressure with 
highly volatile fuel is basically less 
safe than gasoline, and some loca) au- 
thorities have prohibited the storage, 
transportation and use of LPG. With 
approved equipment and extra instal- 
lation features and with additional 
care in use and servicing, the safety 
record probably could be as good as 
gasoline. 
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Some Interesting Experiments with 


Bi-Metallic Piston Skirts 


skirts 


ly. in. thickness of alumin- 


OMETHING new in pistons 
S with an 

um bonded the full length of the cast 
iron trunk—is improving the perform- 
ance of some large diesel engines in 
the biggest municipally-owned diesel 
S. They are 


helping to improve the electric light 


generating plant in the U, 


and power service in the community of 
Freeport, Long Island, N. Y. 
The brain-child Moore. 


the plant’s chief engineer, the new 


of Thomas 


pistons have been thoroughly tested 
in one of the plant’s seven big diesels 
and have proved so satisfactory that 
their use in the other six engines is 
planned. In an engine where cast iron 
piston failures were bothersome and a 
major cause of down-time, the new 
bi-metallic pistons have resulted in a 
nearly 100 per cent availability record 
and have, to date, completely elim- 
inated piston seizure as a cause of 
shutdown. This is despite the fact that 
the engine ran at overloads as high 
as 30 per cent for periods of LO min- 


ules or more at a time during last 


This is a sort of “Man Bites Dog” story. Much attention has 
been focused in recent years on the problem of molecularly 
bonding cast iron piston ring carriers to aluminum pistons. 
Here is a switch; molecularly bonding aluminum to a cast 


iron piston skirt. 


November's big windstorm when pow- 
erlines were blown down and shorted 
in pools of water causing 3000 kw. 
power 

The aluminum clad pistons were 
made for Mr. Moore by Arthur Tickle 
Engineering Works, of Brooklyn. The 


aluminum is molecularly bonded to the 


surges. 


cast iron of the skirts through use of 
the Al-Fin process—a method of join- 
ing aluminum and its alloys to iron or 


The Tickle 


license to use the patented process 


steel. company holds a 


which was developed by the Fairchild 
Engine and Airplane Corporation for 
the construction of bi-metallic aircraft 
cylinder barrels. 
Installed in the Freeport plant’s 
No. 9 engine the new pistons have en- 
abled Mr. Moore to considerably im- 


prove the record of availability on this 


lowering an alumi- 


num clad piston in 

engine to check skirt 

clearance before in- 

stallation in engine at 

the Freeport, L. I. 
plant. 


engine. The engine is a trunk piston 
type, rated 3960 hp. at 240 rpm. The 
bore is 201% in.: 


The piston skirt is 41 in. long. 


stroke is 274% in, 


The bonded aluminum extends the 
full length of the trunk, starting at the 
attachment and_ is 


point of head 


feathered off in the last inch or two. 
Since aluminum has excellent bearing 
qualities, the entire skirt is virtually 
one large bearing. In addition, due to 
aluminum’s superior heat dissipating 
ability, the danger of formation of 
local hot spots, which would break the 
The 


alu- 


lubricating film, is alleviated. 


embeddability characteristic of 
minum, in comparison to cast iron, 
has already been credited with saving 
a shut-down on the engine. 

One piston, removed from the en- 
gine after about 1500 hr. of operation 
leak between the 
piston head and trunk, proved this. 


because of an oil 
After removal, a long score, running 
the full length of the piston from the 
top of the trunk to the very bottom, 
was noted. From examination, it was 
evident that some hard particle had 
been caught between the piston and 
the wall. Ne evidence of malfunction 
had been noted and examination of the 
cylinder liner wall showed it to be un- 
damaged. The piston was still LOO per 
a total 
of about 2617 hours of operation. 


cent serviceable and has now 


Mr. Moore, from his many years of 
experience with the engine, calculates 
that he'd certainly have had an engine 
failure and very likely an engine fire 
if the hard particle had come between 
a conventional cast iron piston and 
cylinder wall. The imbeddability of 
aluminum permitted the particle to 
work its way down the piston skirt and 
drop harmlessly into the crankcase. 


Further proof of the advantage of 
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the aluminum surfaced piston skirts 
was given later on this same engine. 
An exhaust port fire occurred in one 
of the cylinders. With the bi-metallic 
piston no rupture of the oil film be- 
tween the skirt and cylinder liner wall 
occurred and within a few minutes the 
itself out. No shut-down 


was necessary. In the past, a similar 


fire burned 
occurrence forced a shut-down of the 
engine and did considerable damage 
to piston and cylinder liner. 

An incidental, but important. fea- 
ture of the aluminum coated piston is 
its ability to 


crankcase 


lessen the hazard of 


explosion. Since _ there 
would be no incandescence in case of 
a piston seizure, one of the move likely 
causes of crankcase explosion is elim- 
inated. 

The seven engines in the Freeport 
generating plant have a capacity of 
11,650 kw. Peak load is 8500 kw. En- 
gines No. 9 (the first equipped with 
the new pistons) and No. 10 do most 
of the work. No. 10 is a 
3850-hp. Nordberg. The plant serves 
between 8000 and 10,000 homes and 
several hundred small industrial plants. 
It is linked to the grid of the Long 
Island but Mr. 


Moore is proud of the plant’s service 


J o} 
Engine 


Lighting Company, 
record, for it has never been necessary 
to draw on the power company for 
service. 

has had a 


Freeport municipally 


owned power plant since 1894. Orig- 


Aluminum clad piston 
after service. Scratches 
indicate where hard 
particles worked down 
the skirt with no 
serious damage to the 
piston and none to 
the liner. 


inal equipment consisted of recipro- 
cating steam engines. These were used 
192] first 
365-hp. unit was installed. This en- 


until when the diesel, a 
gine has since been retired and, as the 
demand increased, six larger 2-cycle 
engines were purchased. Continuing 


increases in power demand led to the 


Failures of two cast iron pistons due to overheating. Piston on the left is scuffed while the one on 
the right has a heat crack fro mthe intense heat. 
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purchase of the big Nordberg (No. 10 
engine) in 1949, 

The power plant has earned a repu- 
tation for efficiency and progressive- 
ness. With 
interesting to note that the plant pays 
the city $60,000 a year 


respect to efficiency it is 

in lieu taxes, 
provides free street lighting at a pro- 
duction cost of $70,000 per year, and 
yet gives the Freeporters some of the 
lowest electric rates on Long Island. 

Coupled with the economic aspects, 
some innovations are attracting atten- 
tion on a national as well as on an 
international scale, some foreign city 
governments having sent delegations 
to study the plant’s operation. In addi- 
tion to the Mr. 


Moore is credited with being the first 


project described. 


to operate large diesels on “Vapor 
Plant 


that since starting operation with the 


Phase” cooling. records show 
r 


jacket cooliag water at 232° F (two of 


the older engines have been so con- 


verted) there have been definite op- 
erational improvements as well as an 
increase in the kw. hr. 


gal. of fuel oil. This. 


another story 


produced per 


however, is 








Irrigation and Power Project Progresses 


Initial progress on the $77,000,000 
Falcon Dam and Power Plant, near 


Laredo, Texas, is rapidly gaining 
headway as equipment and materials 
are brought to the site, one of the 
largest single projects attempted in 
the lower Rio Grande Valley. 

This Rio 


Storage Dams Project will aid the de- 


Grande International 
velopment of rich truck garden and 


citrus growing areas through con- 
trolled irrigation along with hydro- 
electric development and flood con- 
trol. The project is interesting in 
operation due to the fact that it is 
a joint undertaking by the United 
States and Mexico pursuant to the 
Water Treaty of February 3, 1944. 
When completed in 1953, Falcon 
Dam will be of rolled earth construc- 
tion, having a total axial length of 


26,294 feet. Of this length, 10,133 
feet will be in the United States and 
16,161 feet in Mexico. The crest of 
the dam will be 35 ft. wide and the 
maximum height, above present river 
bottom, will be about 150 ft. Seasonal 
high river levels are expected to fill 
the 4,000,000 acre-foot-capacity res- 
ervoir. Water supplied for irrigation 
purposes will be divided in proportion 
to the investment of each government. 

Construction on the initial 18,000,- 
000 cubic yards got underway Jan- 
uary 2, 1951, though the building of 
access roads, loading dock, and land 
clearing commenced in December, 
1950, At present, operations are about 
half-strength, but as soon as the 
equipment draft is completed, produc- 
tion will be about 60,000 cubic yards 
a day. Time allotted is 700 days. 








Natural Gas Pipeline Expansion 


fourth annual 
pipeline survey of the Gas Appliance 


According to the 
Association, current 
7618 
natural-gas pipeline involving expendi- 
tures of $630,000,000 will service 125 
cities of 50,000 or more and countless 


Manufacturers 


construction of miles of new 


neighboring communities. This latest 
expansion, authorized in 1950 by the 
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Federal Power Commission, now 
brings the pipeline aggregate to a to- 
tal of 296,000 miles. 

Current 
serves, as estimated jointly by the 
and the 


American Petroleum Institute, are at 


proven recoverable _ re- 


American Gas Association 
185.6 trillion cu. ft.—5.2 trillion over 
reserves of the preceding year — 
despite record consumption of natural 
gas during 1950. 


Subcontractor Clinics 


Businessmen had further oppor- 
tunity to learn the needs of the Armed 
Forces at sub-contractor clinics held 
recently in San Francisco, Seattle, 
Fort Worth, Minneapolis, St. Paul, 
and St. Louis. 

A clinic will be held in Cleveland 
the week of July 23 to 30, and clinics 
will be held in Detroit, Los Angeles, 
Atlanta, and Pittsburgh. 


New Research Laboratory 


Construction has begun on a new 
$600,000 research laboratory at Illi- 
Institute of Technology. The 
building will be used for the expanded 
scientific and technological research 
program at Armour Research Foun- 
dation of the Institute. 

There will be research facilities for 
about 200 scientists and engineers, 
and the building will house activities 
in mechanisms and propulsion, struc- 
tures, heat and power studies, and 
metallurgy. 


nois 


Cummins Expansion Plan 


A major expansion of engine pro- 
duction capacity, involving new facil- 
ities to $6,000,000, is being 
planned by the Cummins Engine Com- 
pany, Inc. It is to be completed in only 
two years and is to equal expansions 
made in the past five years. This third 
major expansion program within the 
past nine months will increase produc- 


cost 


tion capacity at least 50 per cent over 
the 1950 level. 

The new expenditure of $6,000,000 
is earmarked for increased production 
of various engines and replacement 
parts; installation of semi-automatic 
machine tool lines; erection of a new 
building of approximately 20,000 cu. 
ft.; additions to the research lab- 
oratory, a dealer repair shop, class- 
rooms and other additions for training 
sales and service men; and continua- 
tion of the program to replace equip- 
ment and utilize latest developments. 
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Record Diesel Locomotive Order 

A large 
cording to the 
Railroads, 
387 diesel-electric 
cost approximately $64 million. 


eastern railroad has, ac- 


Association of American 


locomotive units, to 


purchase ever made by an individual 
railroad. 

The 270 freight 
units, ranging up to 1600-hp., 30 pas- 
senger units of 2250- and 2400-hp., 


and 87 


order included 


road-switching and yard- 


The 


among four groups of manufacturers, 


switching units. order, 


aggregates 600,000-hp. 


Engineering Education 
Conference 

Engineering drawing and thermo- 
dynamics schools highlighted the an- 
nual conference of the American So- 
ciety of Engineering Education at 
Michigan State College. held 
June 21 to July 7. 


from 


An engineering drawing school fea- | 


tured student drawing exhibits, 


ing aids and industrial displays. There | 


was a ten-day thermodynamics school | Turner Transfer, Inc.. 


and a two-day school in civil engineer- 


humanistic-social conference 


ing. A 


discussed the curricula for engineers 


outside their specific field. 


Rock Island Diesels 

The Rock Island Lines recently re- 
ceived three new diesel freight engines, 
the first of 84 ordered for delivery by 
Costing $486,000 each, 
they were manufactured by the Electro- 
Motive division of Motors 
Corp. The 
separate diesel 
4500 hp. and are 
100-car freight 
hour. 

The 


bring about 100 per cent dieselization 


early next year. 


General 
engines, made up 


units each, develop 
capable of pulling a 
train at 65 miles an 
new equipment will help to 


of the railroad’s motive power by the 
end of 1952. Included will be passenger 
and freight 
suburban engines. 


engines, switches and 


placed orders for a total of | 


This | 


is probably the largest single diesel | 


divided | 


teach- 


cab-over-engine 


| 
three 


ee RE 


hast Freight Service 
’ 


ON 


wage 


New Diesel Truck Tractor 


tractor-truck unit 


Corbitt 


An interesting 
built by the Company for 
of Greensboro, 
Mm i 


ing loads 
East. The 


and Reading, Pa., is now haul- 


over the highways of the 


unit is an unusually high 


powered by a Gard- 


ner diesel made in England and im- 


ported exclusively by Turner Trans- 
fer, Inc. The first 


Turner 


unit incorporates 


a special design of trailing 
Nine 
manufactured will be 
trucks. 


The Gardner 


axle. additional units now being 


standard 4 by 2 


tractor 


engine, a straight 8, 


aluminum crankease and 


1850 Ib. The fuel 
360 Ib. bhp. hr.. 


has an 
weighs only con- 


sumption is under 


Diesel Repair Shop 
A new diesel locomotive repair shop 
is planned by the Milwaukee Road on 


the grounds where steam locomotives 


are being repaired. This will separate 


the diesel repair and service work 
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full load at 


Change of 


standard conditions 


sump oil when using a 


after 4000 


has a sulphur con- 


detergent is necessary 
if the fuel 
tent up to 0.8 per cent, but 6000 miles 


miles, 


may be run if fuel has sulphur con- 
tent of than 0.3. per 
quently —140,000-200,000 


less cent. Fre- 
miles are 
regularly run with Gardner engines 
before major overhaul is required. 
The el 


of the governor! 


through to full speed, 


wine under complete control 
from idling speed 
is controlled by 
The 
clutch mechanism is also air operated. 
This 
pletely flexible. and 
flexible 


an air operated accelerator. 


enables the engine to be com- 
mounted on the 
Gardner 


patented mounting. 


being done in the 


The new structure is to be 90 by 200 
high 


over- 


Low service shop. 


{t., one section to be sufficiently 


to permit the operation of an 


head 


sometime 


crane. Completion is promised 


in November. 
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Some Considerations Involved in 


Selection and Casting of Babbitts 


for Engine and other Bearings 


by Robert V. Simpson* 


Once again, tin is not only costly, but a critical material. NPA order 
M-8 places pig tin and tin-bearing alloys on allocation and restricts 
import and export, purchase, and end-use of these materials. Recogni- 
tion is given to the power and transportation industry requirements, 
but in many cases only a percentage of base period usage is allowed. 

Fortunately, during World War Il, the Batelle Memorial Institute 
developed an excellent bearing material, No. 397 silver babbitt, that 
can be used in place of the tin base “high speed” babbitts without 
sacrifice of service life or efficiency and with no cost penalty to the 
bearing user. Several firms were licensed to produce and market this 
material, consisting essentially of approximately 3 per cent silver with 
a base of lead and antimony. 

Following is a discussion of babbitt metals including No. 397 nickel 
babbitt. Their characteristics, effects of various components on the alloys 
and procedures for shell preparation, as well as casting are given in 
order that maximum benefits can be obtained from the material used. 


BEARING is that part of a ma- 


chine which bears on a second 
member, but at all times permits a 
freedom of motion. The motion may 
he rotating, oscillating or sliding. The 
load or pressure supported may vary 
from a light constant weight to a heavy 
load or an intermittent shock load: the 
load may be applied from one constant 
direction or may exert pressure ro- 


speed of motion of the journal may 


tating in a vector through 360°. 


vary to extremes. The type of lubri- 
cant, the temperature about the appli- 
cation, dirt or abrasive conditions 
present are just a few of the considera- 


tions in speaking of bearings. 


Bearing Criteria 

The whole problem is complex, so 
we must think of the bearing in its 
simplest form and apply basic rules. 
Bearing characteristics required, listed 
in order of preference of importance 
would be: 

l. Anti-frictional properties — seiz- 
ure resistance. 
Conformability 
Embeddability 


4. Fatigue strength 


y a 
3. 


*National Bearing Division, American Brake 
Shoe Company, St. Louis, Missouri. 
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5. Corrosion resistance 

6. Bondability 

Seizure resistance is considered no! 
only for what its name implies, but 
also because of the material’s inherent 
anti-frictional properties. During mar- 
ginal or failing lubrication, when metal 
to metal contact must be sustained, it 
is the bearing’s anti-frictional char- 
acteristics which must permit continued 
motion until lubrication film can be 
reestablished. 

Babbitt and lead 


metal, both tin 


Typical bearing with 
silver babbitt lining 


material. 


base. is considered best on the basis 
of seizure resistance and anti-friction 
properties. 

The second characteristic required 
of a bearing is conformability. This is 
the property of plasticity. the ability 
to be changed in shape or molded to a 
required contour. It permits a bearing 
to be “broken in” or “worn in”, pro- 
viding a bearing bore concentric to the 
shaft. and permitting the proper dis- 
tribution of the load. thereby reducing 
unit bearing pressure. 

Conformability is equally importani 
as the problem of shaft deflection. 
When torque is applied, the shaft has 
a tendency to become minutely bowed 
or deflected the The 


hearing is subject to pressures foreign 


from normal. 
to ordinary power driven loads and 
must possess the ability to distort or 
conform to the new condition. Babbitt 
metal’s comparatively low _ elastic 
modulus makes it ideally suited to fill 
the requirements of conformability. 
Embeddability is another mechanical 
requirement of a bearing and is close- 


ly associated with conformability. It is 
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the ability of the bearing material to 
trap and bury foreign particles; the 
plastic nature of the medium lets it 
wipe over the hole so that the harmful 
abrasive is swallowed beforge damage 
is caused. Babbitt metal possesses su- 
perior qualities in this respect. 
Fatigue strength is an abstract qual- 
ity, almost impossible to measure, but 
none the less a characteristic to be 
considered when selecting a bearing 
metal. This is especially true when 
bearings of two or more metals, such 
as steel-back bearings with copper-lead 
lining or bronze back and babbitt lin- 
ing are desired. Bearing failures where 
the lining has “shelled-out” or spalled 
out were almost 


once universally 


classified as instances of improper 
complete lack of bond. 


However, when the nature of fatigue 


bonding or 


became clearly under- 


stood, the 


failure more 


importance of fatigue 
strength was established and several 
new concepts of bearing backs and 
linings were advanced. 

It is believed that fatigue failure is 
caused by heat generated at the point 
of metal to metal contact. causing a 
temperature rise in the lining which 
in turn is transmitted to the back. This 
results in an expansion of both the 
metals. but due to differences in the 
amount of expansion, excessive stresses 
are set up. To elaborate on this would 
thermal 


involve consideration of the 


co-efficients of expansion of the mate- 


rials. It should suffice in this discus- 
sion to point out that repeated local 
heating accompanied by the extra-or- 
dinary tensile stresses, combined with 
normal compressive stresses, cause 
flexing and in turn cause cracks. Con- 
tinued operation results in spalling 
from high oil pressure developed in 
the cracks. 

The condition cannot be eliminated 
as a possible cause of failure, but it 
can be lessened by the use of a back- 
ing material with a thermal expansion 
figure of 22 to 24, whereas the bronze 
has a figure of 18 and steel, 12. Thus 
the stresses caused by heating in steel 
back bearings exceed those of bronze 
back babbitt lined 
ratios of the differences, or 


imately 2 to 1. 


bearings by the 


approx- 


The point here is simply that babbitt 
lined bearings with steel backs have 
a greater chance of failing due to 
fatigue or shell-out than do those of 
bronze backs, all else being equal. 

Bonding ability is another desired 
characteristic. Mechanical methods of 
bonding (dovetailing. doweling, etc.) 
have been used for many years, but 
have been almost entirely replaced by 
chemical bonding in modern practice. 
Bearing Selection 

Where design considerations indi- 
babbitt as a 


material, the first step is to decide the 


cate suitable bearing 
type to be used. This depends on the 


end use of the bearing and the condi- 


Finished motor sup- 
port bearing for a 


diesel locomotive 
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tions under which it must be applied. 


Tin base alloys are used primarily in 


high speed service, for high bearing 
pressures, and where impact is in- 
lead babbitts 


better embeddability and conformabil- 


volved. The base have 
ity characteristics, have superior anti- 
frictional qualities and are less expen- 
sive, but are inferior to tin babbitts in 
ability to withstand impact; they are 
not as easily bonded as the tin base 
metal, which is itself an excellent solder 
or tinning egent. 

babbitt) have 


different functions and appear in dif 


Various elements in 
ferent quantities in a range of brands 
In general, the elements have the fol- 
lowing properties as 
babbitt metal: 
TI1N-toughens the alloy, lowers the 


( omponents of 


melting point and resists corrosion, 


but is somewhat lacking in anti-fric- 
tional qualities. Under heavy friction 
tin tends to heat quickly and to fuse. 

LEAD-softens the alloy and is more 


anti-frictional than any other metal. 
This property seems to lie in its abil- 
ity to absorb oiliness and in its in- 
herent resistance to seizure. 
COPPER-hardens and toughens the 
alloy when the alloy contains tin. It 
raises the melting point and increases 
friction slightly. These properties are 
due to the formation of  tin-copper 
needles. Alloys containing less than LO 
per cent tin should contain very little 
copper, preferably not more than 0.5 
per cent, but with close control, 1 per 
cent may be tolerated in some cases. 


INTIMONY-hardens the 


the expense of 


alloy at 
ductility, raises the 
melting point, reduces friction and is 
resistant to corrosion. It is imperative 
that antimony segregation be prevent- 
ed. 

SILVER-added to 
markedly 


hardness at elevated temperatures, and 


lead 


improves — its 


base alloy 5 


retention of 


also changes lead from a poor bonding 


material to a solder of recognized 
value. 

The ideal babbitt would be 
at 300 


unfortunately 


as hard 
F as at room temperature, but 
none exists, so we must 
compromise. The babbitt having the 
greatest remaining strength at running 
temperatures will give the best service. 
A way to determine this is by plotting 


figures of hardness against tempera- 
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Improper way to make a bearing. No provisions are made to hold 
bearing in place or for a riser. 


ture; the babbitt giving the closest 
approach to a straight line will give 
the best service at operating tempera- 
ture. 


Melting and Tinning Procedures 


Babbitt melts at a relatively low 
temperature, for example: 


Velting Range 
460 to 69] 
164 to 514 
170 to 496 


Formula 
89-10-5 
75-15-10 


Type 
Tin Base 
Lead Base 
No. 397 


An iron or cast steel pot is ideal and 


most fuel is suitable; however, 


the 
contact the metal. The 


any 


flame should not be allowed to 
metal should 
babbitt 


segregate into undesirable compounds. 


be stirred regularly as will 

Temperature is of utmost impor- 
tance and precautions must be taken 
to keep from over-heating the babbitt, 
as excessive oxidation and drossing 
will occur. If the dross is carried over 
into the cast lining, excessive porosity 
will result when machined. 

A controlled superheat is generally 
required to compensate for cooling 
between the pot and the bearing. Run- 
ners, spouts, etc., should be heated to 
this Normal pouring 
temperature for No. 397 nickel babbitt 
is 630°-680° F, 
160 


Pyrometric equipment is a good in- 


minimize loss. 
which provides 130°- 
I superheat. 


vestment in any shop where babbitt 
metal is poured. However, an inexpen- 
sive substitute, 


“Tempil” marking 


crayons, give a fairly close approxima- 
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tion of temperature by their graded 
melting points. If the molten babbitt 
does become over-heated, it is neces- 
sary to cool and clean the surface 
with sal-ammoniac and skim off the 
dross before proceeding. 

Two different babbitts should not 
be mixed. Do not make the mistake of 
believing that, for example, tin-rich 
borings will “build-up” a lead base 
material. To the contrary; the alloy 
was designed as a balanced compound 
to take advantage of each element's 
beneficial properties. By mixing dis- 
similar alloys, the advantages of each 
are lost. 

Surface preparation should receive 
The 


failure of the bearing depends to a 


primary attention. success or 
large degree on proper bonding. This 
is a chemical bond and we attempt to 
produce a condition in which there is 
a mingling of a layer of metal between 
the bearing metal and the shell. 

One must obtain a chemically clean 
surface for effective tinning. This can 
be done most successfully by taking a 
fine cut on the inner shell surface in a 
lathe, and by tinning while the surface 
is fresh. A smooth surface is desirable; 
avoid the so-called “phonograph fin- 
ish” which, by causing variations in 
lining thickness, will give possible 
points of failure. 

Where machining is impossible or 
impractical, we must resort to strong 
alkalies or acids to produce a chem- 
ically clean surface. Bronze bearing 
shells are the easiest to prepare. First, 
the surface should be thoroughly de- 
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Properly made. casting jig. Mandrel is accurately located and jig 
can accommodate the backing. No babbitt can leak. 


greased, using a solvent, and then 
fluxed with the chemically active eu- 
tectic and 
ammonium chloride, that is to say, a 
mixture of 71 per cent Zn Clo, 29 per 
cent NH,Cl, or roughly 8 lbs. am- 
monium 


mixture of zine chloride 


chloride and 191% lbs. zinc 
chloride to 15%4 qt. water. The shells 
are then ready to be tinned at 650° to 
700° F, 

Many 


iron or 


bearings are backed by cast 
a mild steel, and present a 
more difficult bonding problem. We 
seek to obtain a surface of pure iron 
or ferrite. Therefore, carbon and 
oxides must be removed. 

The ideal preparation is by anod- 
ically etching, or electro-etching. The 
equipment involved, however, is usu- 
ally found only in a shop which does 
this work commercially. Lacking such 
equipment, first, all the greases and oil 
must be removed by degreasing sol- 
vents or a caustic material. Then the 


shells 


caustic solution of soda ash and sod- 


should be boiled in a strong 
ium phosphate for from 10 to 15 min- 
utes, followed by a water rinse. 

If it is impossible to take a light cut 
off the shell, it must be pickled to 
produce a reactive surface. Five min- 
utes in 10 per cent hydrochloric acid 
solution should produce a surface of 
pure iron or ferrite for reaction. The 
shell should then be fluxed with zinc 
chloride (3 o0z.-Zn Cle, 7 0z.-H,O) and 
is ready for tinning. 

Surfaces not to be tinned can be 
protected when in the solder bath by 
using a coating of ordinary white 
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wash. Another good masking solution 
often used is: 

1 lb. Magnesium Oxide (MgO) 

2 pt. Sodium Silicate (Water Glass) 

1 pt. Water 

The solution is brushed on and al- 
lowed to dry: a second coat may be 
When can be 
removed by hot water and brushing. 

Tinning solders are available in a 
wide range of tin-lead variation. The 
fundamentals to consider are the sol- 
der’s melting range, its ability to “wet” 
and alloy with the base metal, and its 
having reasonable strength and free- 
dom from brittleness. 


necessary. desired, it 


A 65-35 tin-lead solder is the easiest 
to use when the bearing shell can be 
immersed in the solder bath. This is 
because the liquidus-solidus spread of 
the solder is practically zero and the 
metal is very fluid. Immersion serves 
two purposes; one, to coat the surfaces, 
and two, to raise the bearing tempera- 
ture. 

Where the bearing shell is too large 
for the solder pot, 40-60 stick solder is 
preferable because of its spread in 
melting range, giving the operator 
more time to pour the bearing as the 
The 
heat source is applied to the back of 
the shell, avoiding hot spots, until 
brought to about 370° to 450° F. A 
torch or flame should never be applied 
to the prepared surface. Take time for 
this operation and use plently of flux 


tin-coating stays molten longer. 


and sal ammoniac to obtain desirable 
results. 


Casting 


Pouring the babbitt bearing is not 
complicated, but there are a few points 
to be Best results are 
usually obtained when the same man 
pours a particular alloy, as there is a 
difference of behavior of tin base and 
lead base babbitt. 

The metal must be poured while the 
tin on the prepared surface is still 


considered. 


molten, or an effective bond cannot be 
obtained. Melt the babbitt as near as 
possible to the pouring station to avoid 
cooling in transit. Be sure to have 
sufficient babbitt melted, as the bearing 
must be poured in one continuous 
operation to avoid cold shuts or layers 
and seams. 

One way to achieve this when pour- 


Bronze diesel engine main and connecting rod bearings, also bronze motor, oxle and armature 
bearings, are babbitted centrifugally on electrically controlled equipment 


ing a large bearing is to have two men 
while the 
his ladle. Once you 


with ladles—one pouring 
other is refilling 
have started to pour, continue in a 
steady stream, but not so fast that air 
is trapped in the cavity. It is good 
practice to puddle the molten babbitt 
to release any air or gas bubbles or 
voids when pouring a quantity of the 
alloy. A steel rod of suitable section 
is ideal for this. 

The babbitt will shrink as it cools, 
and preparation must be made to al- 
low for a riser or a reservoir of extra 


Puddling procedure for static casting. 
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babbitt to feed into the lining. Con- 


tinue to pour hot metal into the riser 
as it settles. 

The optimum results are obtained 
when the babbitt metal chills from the 
backing inward, that is to say, toward 
the center of the bearing bore. This is 
achieved by applying an air blast, a 
walter spray or wet rags to the back 


of the shell. 


Centrifugal Casting 

An improved method is commonly 
used by larger bearing manufacturers, 
the 
babbitt into the shell. The bearing is 


involving centrifugally casting 
mounted on a machine such as a lathe 
bed and is held by end plates which 
also act as retainers. One plate has a 
hole through which a carefully metered 
quantity of babbitt is introduced into 
the rotating bearing. 

Immediately after the babbitt enters, 
a water spray is played on the shell. 
The entire operation is electronically 
controlled; the operator simply takes 
a bearing fpom the tin pot, places it 
in position and pushes the activating 
button. When the cycle of operation 
lifts the babbitted 
bearing out of the machine and onto 


is completed, he 
a conveyor. The speed at which the 


bearing revolves is carefully calculated 
to avoid segregation. 
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Morse High Velocity Chain Drive 


new transmission chain, which 


A 


cation in the diesel field has been re- 


should have considerable appli- 


cently developed by the Morse Chain 
Company. This chain known as the 
Hy-Vo 


power transmitting medium that, while 


(high velocity) provides a 
retaining the many advantages of other 
types, provides the features of greater 
smoothness and lack of vibration. 

The high performance of the new 
transmission chain (efficiencies of 99.5 
per cent have been reported) is de- 
pendent upon a combination of sev- 
eral factors. Most important of these 
is the fact that chordal action and its 
effects 


nated. This is brought about in the 


destructive are nearly elimi- 
new design so that during the period 


of load 
sprocket, 


transfer between chain and 


there is no appreciable 
change in the pitch radius. This re- 
sults in a more constant speed _rela- 
tionship between chain and sprocket, 
so that a reduction of shock loading 
and the highly aggravated stresses in 


the chain links, as well as noise, vi- 
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Left—Sprocket teeth 
of the Hy-Vo drive 
are involute in con- 
tour. The chain and 
engage- 
ment principle virtu- 


sprocket 


ally eliminates chor- 
dal action, and re- 
duces shock loading 


and stresses in the 


links. 


Right — Comparison 
of the different 
drives transmitting 
the same horse- 
power. Note the Hy- 
Vo economy in space 


requirements. 


bration, and heating are greatly re- 
duced. 

Redesign of the sprocket has also 
aided materially to the efficiency of the 
new drive. Sprocket teeth have been 
adapted to the involute tooth principle, 
so that the links are engaged with con- 
jugate action. 

Another 


compensating rocker joint, which al- 


feature is the new type 
lows the pitch line to automatically 
shift during link articulation, so that 
the links engage the involute sprocket 
teeth and permit the chain to follow a 
path truly tangent to the pitch circle. 
This compensating rocker joint acting 
in conjunction with the sprocket teeth 
makes possible the involute or rolling 
action. The rocker joint has been fur- 
ther refined for the reduction of slip- 
page and wear in the joints. 

Other important features are a bal- 
anced chain link design with improved 
stress distribution, new alloy material 
for the link and pin, and the use of 
several new 


metallurgical processes 


that improve resistance to fatigue. 


In addition to being able to operate 
at much higher speeds than the con- 
ventional roller and silent chain drives, 
much widths can be 
with the 


units with 


narrower chain 


used as well. Furthermore, 
new chain drive, unwieldy 
costly shaft extensions, outboard bear- 
ings, mounts and other accessories 
presently required have been elimi- 
nated. 

Pitch elongation or “stretch” has 
been reduced to the point where it is 
virtually unnecessary to provide any 
means of take-up. This feature gives 
the new drive 


many uses in engine 


compounding, timing chains, and 


heavy-duty power transfers where cen- 


ROLLER CHAIN 
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Conventional chain during engagement is sub- 
ject to chordal action. 


ter adjustment has proven impractical. 

Company engineers report that Hy- 
Vo drive gives industrial users, and 
engine and motor designers, a power 
transmission drive that will allow them 
to develop and use much smaller and 
more inexpensive power plants. Such 
plants previously had been ruled out 
because compact. low-cost, power 
transmission equipment was not avail- 
able to handle the speeds required to 
produce high horsepower in small en- 
gines. Single drive units capable of 
transmitting as much as 5000 hp. at 
linear speeds up to 5400 fpm., or ro- 
tative speeds up to 3600 rpm. are pos- 
sible. 

During installation the same pre- 
cautions must be taken as for any 
power chain drive. 

Sprockets should be installed on 
shafts which are well supported by 
suitable and rigidly mounted bearings. 
and located as close as possible to the 


bearings. The shafts must be parallel. 


Conventional roller chain drive operating at 3600 fpm. Note bumping or 


chordal action. 


Hy-Vo compensating rocker joint automatically 
shifts pitch line. 


Sprockets must be 
1/32 in. 

Chains 
tight with only a 
slack. Vertical 
special engineering attention. 

The 


against dirt and dust by means of dust 


aligned to within 


should be installed fairly 


small amount of 
drives should receive 


chain should be protected 
proof drive cases and in the case of 
outside drives, rain shields should be 
prov ided. 

As for lubrication of the chain. disc 
or slinger methods are satisfactory at 
speeds up to 3000 fpm. Speeds over 
3000 fpm. require pump lubrication, 
with an orifice spraying oil on the 
inside surface of the lower strand. 
Lubricant feed should be equivalent 
to two quarts per minute for each inch 
of chain width. Separate oil supply is 
recommended on engine installations. 
Oil coolers are not required as these 
drives run very cool. 

At present Hy-Vo drives are being 


produced in 1-, 14%4-, and 2-in. pitches, 
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eres 
-* -. 
“*eeaeeees 


Link has greater strength due to having more 


metal in line of pull 


in the most 


The 


range of pitches is being expanded as 


demanded widths. 
rapidly as possible. For chains having 
uneven numbers of pitches, offset or 
available, but 


“hunting” links are 


should be avoided and used only in 
cases of emergency. It is impossible to 


offset link 


a straight 


design an having the 
link; 
endurance is 


links are 


strength of conse- 


quently a sacrifice of 
inevitable if offset included 
in the chain. 

Due to the present shortage of ma- 
terials, it is necessary to restrict orders 
for the new drive to those with defense 
or essential ratings. 

Morse Company engineers empha- 
that Hy-Vo 
replace present roller or silent chain 
They 


are designed specifically for speed ap- 


size drives in no sense 


drives, but supplement them. 


plications higher than conventional 
chain drives, and to replace unwieldy 
belt 


speed power transmission. 


drives now required for high 


Hy-Vo drive oberating at the same speed as chain at left. Action is 


smooth and quiet 





Engine Run-In Stand 


HERE is a great deal in favor of 
giving an engine a_ preliminary 
run-in period prior to operation un- 
der its own power. Motorizing an en- 
gine before subjecting it to the forces 
of combustion is time well spent, for 
even with the accuracies obtainable in 
present day engine rebuilding prac- 
tices, many small metal particles are 
removed while mating parts become 
adjusted. The A. L. Torgis and Son, 
engine rebuilders, of Toronto, realiz- 
ing this, have built an engine run-in 


A de- 


scription of their stand and running- 


and test stand for their shop. 


in procedure should be of interest. 
The stand is made of welded angle 
iron, with mountings for the engine 
to be tested on the top rails. Under 
the engine is the oil sub-pan, in which 
the oil collects, and on the bottom is 
the driving motor with high and low 
speed pumps. The 5-hp. driving motor 
is mounted on a steel plate, and to 


one side of this plate is welded a 
piece of steel rod, which gives an ar- 
rangement that allows the motor to 
slide from one end of the machine to 
the other. Easy alignment of the drive 
belts with various engines is thus 
assured. On _ the of the 
motor mounting plate is attached a 
take-up arrangement for the drive 
belts. 

A slow speed motor is desirable. 


An engine speed of 350-400 rpm. is 


other side 


used for testing the oil pressure at 
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Engine run-in and 

test stand for run- 

ning in and testing 

of engines before 

placing them in serv- 
ice. 


idling speeds. For running-in of the 
engine a speed of 400-800 rpm. should 
be used. Speeds higher than this 
would require a coolant in the block. 
Belt drives to two oil pumps are taken 


The speed 


pump, which delivers oil to the engine, 


from the motor. slow 
should operate at 500-rpm., and the 
pump that transfers oil from the sump 
tray through the filter to the storage 
drum should run at 1000 rpm. On the 
pressure side of the former pump, an 
adjustable relief valve is set to by-pass 
excessive oil that is normally taken 
care of by the relief valve on the en- 
gine. 

The location of the drive belts to 
various lengths of engines is made by 
sliding the motor drive along the 
hinged rod. The drive couplings have 
been standardized, and approximately 
ene dozen drives take care of all popu- 
lar engines, including International, 
Waukesha, GM, and other truck en- 
gines. Whenever possible the coup- 
lings are bored to fit over the end of 
the crankshaft. A set screw and plug 


hold 


are used to the drive on the 
shaft. 

A 26 gal. oil. storage drum of SAE 
10 with 25 per cent additive, which 
prevents rusting when engines stay in 
stock, is used as the oil supply. Con- 
nection to the storage drum is made 
to the inlet side of the slow speed 
pump and is carried in a line through 


the adjustable relief valve, a shut-off 


cock, pressure gage (0-100 lb.) and a 
flexible line which makes connection 
The 


relief valve by-passes oil to the stor- 


to the oil gallery of the engine. 


Between the relief valve 
the shut-off 
placed so that the same pressure gage 


age drum. 
and the gage cock is 
can be used when testing with oil in 
the crankcase, at which time the relief 
valve on the engine is in operation. 
A flexible hose is connected from the 
sump tray to the suction side of the 
high speed pump. From the pressure 
side of this pump the oil is pumped to 
the oil filter. (Fram 244P2), and then 
to the storage drum. 

After the engine is assembled in the 
test stand the motor is run for a min- 


The 


drive 


ute to pump oil to the bearings. 


pulley is then assembled, the 
belts adjusted, and the engine run at 
500-800 rpm. for a break-in period of 
one to two hours. 

A slow speed pulley is then attached 
and the oil pressure checked under 
The oil supply 
from the storage tank is then cut off 


idling conditions. 
and the required amount of oil added 
to the crankcase. The engine is again 
started and this time the oil is circu- 
lated by the engine’s oil pump. Oil 
pressure should be the same as that 
produced by the slow speed motor op- 
erated pump. 

The tappets are readjusted, cylinder 
head retorqued, compression tested, 
and timing cover and oil pan inspected 


for leaks. 


shipment. 


Engine is now ready for 


If low oil pressure is experienced, 
the pan should be dropped and with 
the drive belts off, pressure pumped 
to the bearings to determine the cause 
of the leaks. 
necessary to re-adjust the pressure re- 
An- 
other source of leaks has been around 
the front oil seals in engines that have 
the front oil seal in or partly in the 
This is due to the 
clearance in the bolt holes being suff- 


Many times it is only 


lief valve or use a stiffer spring. 


timing gear cover. 


cient to cause enough misalignment to 
create undue the seal. To 
this condition, a sleeve is 
placed over the shaft to locate the 
cover before tightening the bolts. 


wear in 
remedy 
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The Role of Management in Getting 


Maximum Economy of Diesel 
Locomotives 


remis for the rapid dieselization 
of our railroads is the economic 
advantages which this form of motive 
power offers in comparison with the 
steam engine which it displaces. The 
affected 
down into four general headings: 


broken 
Ba- 


and 


economies can be 


sic; Operating; Development; 
Management. 

The first two, basic and operating 
economies, are inherent in the design 
characteristics of the diesel locomo- 
tive and result to a large extent even 
if diesel locomotives were substituted 
for steam locomotives, with little other 
change in equipment, organization or 
methods. 

Development economies, the next of 
the headings, is largely a function of 
the field in 


which great strides have been made. 


manufacturer and is a 


Since the first standardized unit to 
leave the LaGrange plant in 1936, just 
15 years ago, 10,000 units have been 
produced. A tremendous amount of 
research and development took place 
during this period. 

A few development highlights in- 
clude a 33 1/3 per cent increase in 
per greater 
fuel economy with an ability to burn 
a wider range of fuels; piston life in- 
100 thousand 
miles to between 600,000 to one mil- 
lion miles. In general, metallurgy and 
design have combined to give all en- 
gine parts longer service life. 

Similar increases in the life of elec- 
trical equipment can be cited. Trac- 
tion motor ratings have been increased 
over 25 per cent while the periods be- 
tween overhaul and re-winding have 
been increased from 200,000 to 300.- 
000 miles and from 400,000 to 1,000.- 
000 miles or more, respectively. These 
figures are for high speed passenger 
service. 


horsepower cylinder; 


creased from 75 to 


A comparison of the economies in the operation of steam and 
diesel-electric locomotives shows startling results in favor of 
the latter. On this basis, the railroads are well satisfied with 
their diesel purchases. Is this the ultimate or is there room for 
improvement? In a recent talk, Mr. N. C. Dezendorf, Director 
of Sales and Service, Electro-Motive Division of the General 
Motors Corporation, reflecting the views of his organization, 
indicated that such was not the case. One phase of his ideas 
on obtaining maximum economies in the operation of diesel- 
electric locomotives is presented at this time. 


All these are direct factors affecting 
economy of operation. To them must 
be added the many indirect or col- 
the 
subject of management economies that 


lateral savings. There remains 
will now be discussed in greater detail. 

The diesel locomotive is still a new 
tool for the movement of trains on our 


Much still 


concerning the 


railroads. remains to be 


learned methods of 
using this new tool to the utmost ad- 
vantage in building traffic, offsetting 
competitive forms of transportation, 
and in effecting maximum economies 
of operation. The knowledge and ex- 
perience which are required to fully 
exploit the potentials of the diesel 
locomotive lie within the area of 
management decisions. 

To the extent that railroad manage- 
will 


they approach the maximum econo- 


ment exhausts these potentials 


mies attainable. Conversely, to the ex- 
tent that railroad managements tend to 
follow steam practices in the applica- 
the 
maximum economies fail to be real- 


tion of diesel locomotives will 
ized, even though the savings are sub- 
stantial and the railroad is satisfied 
with its diesel purchases. 

Although railroad accounting is well 
established and controlled by I. C. C. 
regulations, and while all of the basic 
data for the analysis of diesel loco- 
motive performance is available, there 


exists no separate summary of diesel 
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locomotive operation and expense in- 
formation for comparing one railroad 
with another. In developing manage- 
ment techniques for improving opera- 
tions, a factual guide to deficiencies 
requiring management decisions is a 
basic necessity. 

Since one did not exist, the Electro- 
Motive Division decided about 5 years 
Com- 
that the 


cooperation of railroad managements 


ago to create an “Operating 


parison Report” provided 


could be obtained in supplying basic 
data. From a modest beginning, over 
30 of the principal railroads of the 
country are now sending them regular 
monthly reports covering the signifi- 
cant factors in diesel locomotive op- 
For the 
part, the data covers all diesel units 


eration and expense. most 
regardless of make, but because of 
Electro-Motive’s position in the in- 
the 


figures reflect approximately 90 per 


dustry, freight and passenger 
cent EMD ownership, but with switch- 
ers approximately 60 per cent. 

A sample “Operating Comparison” 
is shown covering the 12 months end- 
ing 1950. It will be 
observed that the railroads are coded. 


December 31, 


Many railroads exchange code letters 
but Electro-Motive 
respects the railroads’ desire for ano- 


with each other, 
nymity. There is a separate report for 
freight, passenger, and yard switch- 
ing. The first part of the report cover 
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Tabulation of the operating costs of nineteen railroads for freight and passenger service are given here. 

The averages for all roads is, however, based on reports from ever thirty roads. The widely varying operat- 

ing costs of the various railroads indicate that considerable improvement in operation and maintenance 
procedures is possible before maximum returns of diesel equipment is realized. 
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Tabulation of the operating costs of nineteen railroads for yard service are given here. The 
average for all roads is again based on over thirty roads. 


second 
the 
and 


Costs 


the 


Costs”, 


“Operating Indicators”, 
“Significant 
third 
finally 


per Locomotive Unit Mile”. 


Operating 
of 


“Significant 


“Analysis Repairs”, 


Operating 
The report is designed to high-spot 
the to 


eliminate eX- 


controllable variables and 


uncontrollable fixed 
penses. For example, “Crew Costs” are 
not shown since they are fixed by an- 
nual contracts and are very similar 
between railroads. Also, “Engine House 
Expense” has been eliminated since 
there is no uniform method employed 
in splitting this item between steam 


The 


selected 


statistics have been 


to 


and diesel. 


carefully indicate avail- 
ability, utilization. work done, and the 
essential costs of fuel, repairs, and 
lubricants. Furthermore, repairs have 
broken 
and “Material” in three classifications: 
“Electrical”, “Other”. 


is interesting to note the wide 


been down between “Labor” 


“Engine”. and 

It 
divergence between two somewhat 
comparable railroads. (Review A and 
B on freight report). Because Electro- 
Motive knows the names represented 
by each symbol, it is possible for them 
to use the report in carefully evalu- 
ating the management decisions which 


are responsible for adverse results and 


to assist these managements to bring 
Here 


number of operating conditions which 


about an improvement. are a 


have been disclosed by the use of this 


report—and correction started by con- 


ference with the railroad manage- 


ments. 


Do You 
Need 


Trained 


Diesel 


Men 
? 


A card to DIESEL POWER AND 
DIESEL TRANSPORTATION | will 


bring you our listing. 


Diesel Power and Diesel Transportation 


{V AILABILITY 
Inadequate facilities for maintain- 
ing locomotives. 
Lack of special tools for maintain- 
Ing locomotives. 
Insufficient 


forces. 


supervision of shop 
Veed for educational program of 
shop Jorces. 

Improper location of maintenance 
facilities. 

Following steam practice of holding 
locomotives out of service jor Tre- 
pair of components which could be 


exchanged. 


UTILIZATION 
i. 


Holding four unit locomotives for 
maximum tonnage instead of dis- 
patching two or three units with 
available tonnage. 

Failure to cycle motive-power in 
orderly sequence for mileage main- 
accumulation of 


fenance causing 


heavy repatrs. 

Failure to revise schedules and con- 
solidate trains formerly operated on 
steam schedules to obtain’ most 
efficient cycling of locomotives in 
keeping with traffic demands. 
locomotives as- 


Jor local 


assignments during lay-over periods. 


Failure to utilize 


signed to through runs 
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Graphic comparison of two different railroads on overall operating costs as well as the cumulative average 
for all roads. Wide variation in costs indicate differences in operating and maintenance procedures and the 


REPAIR COSTS 
1. Failure to follow 


mileage recommendations for over- 


recommended 


haul of components. 

Mixing of lubrication oils contrary 
to recommendations. 

Improper cleaning of filters. 
Repair of components by shop 
methods instead of return to man 
ufacturer for rebuilding by factory 
methods. 

Finding unnecessary work to retain 
people in shops required for steam 
operation, but not needed for diesel. 
Need for improved tools and equip- 
ment for precision maintenance op- 
erations. 
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possibilities for improvement. 


7. Need for education of supervision 
and staff on correct labor saving 
methods. 

In addition to these special analyses 
for the benefit of particular railroads, 
the “Operating Comparison Report” 


lends itself to the preparation of sup- 


plemental reports of which two may 
be worthy of comment. The first is a 
“Rating Report” in which an evalua- 
tion is made of the various operational 
and mechanical factors to determine 
the relative standing of the partici- 
pating railroads in their effective use 
of diesel power. This report is very 
valuable to EMD in singling out rail- 
roads for special assistance in correct- 


ing difficulties and in bringing about 
management decisions for necessary 
improvement. It is also valuable to 
record changes in position and thereby 
chart progress. 

A second report is a series of charts 
showing the monthly and cumulative 
repair costs for each railroad com- 
pared with the average of all rail- 
roads, divided into the three classes 
freight, and 


switching. This report is of particular 


of service, passenger, 
value to the mechanical departments 
of the railroad and frequently points 
out the actions 
before they would otherwise have been 
indicated. 


need for corrective 
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Crankcase Explosion Investigation 


c> ASIONAL occurrence of crank- 
case explosions has long been a 
hazard to the safe operation of diesel 
With the 


crease in the use of diesel power in the 


engines, tremendous _ in- 
last ten years, there has naturally been 
a significant increase in the number 
of these accidents. Although some of 
the explosions have been of little con- 
sequence, many have resulted in seri- 
ous injury and death of operating per- 
sonnel, as well as extensive property 
damage and loss of the use of equip- 
ment. 

Realizing the wide-spread interest in 
this problem, a project was initiated to 
study the mechanism of crankcase ex- 
plosions and to investigate the inflam- 
mation properties of various oils com- 
monly employed for diesel engine lu- 
brication. 

A summary of 104 diesel crankcase 
and air box explosions based on avail- 
able and accident 


literature reports 


over the last ten is shown in 


Table I. of this data 


reveals that explosions have occurred 


years 
Examination 


in all types of railway, marine, and 
stationary from 300 
hp. to 8500 hp., 2-cycle or 4-cycle, 
with or without scavenger blowers, air 


diesel engines 


or mechanical injection, and low-speed 


or high-speed. Crankcase explosions 


*The Texas Company, New York, N. Y. 
Abstract of a paper presented by the author 
at the Oil and Gas Power Conference of the 
American Society of Mechanical Engineers 
at Dallas, Texas. 
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by G. W. Ferguson* 


‘Crankcase explosions, like aircraft disasters, are front page news. 
People are inclined not to view the occurrence in terms of the 
thousands of engines that go through their normal lives without 
any such accident. And, as in the case of aircraft, every effort is 
made to determine the cause of the accident and to provide 
against any future occurrence. The contributing conditions do 
not just go away if ignored or kept quiet. To correct the condi- 
tions, the nature of such explosions must be thoroughly under- 
stood and, since operation and maintenance practices can con- 
tribute to their cause, wide dissemination of such information is 
in the best interests of the industry. 

This is a report on the findings of the Texas Company on this 
subject. The full report is quite long, and since all of it is of 
interest, it will be presented in two parts, of which this is the first. 


have also occurred in_ stationary 
dual-fuel engines operating on ap- 
proximately 10 per cent pilot diesel 
fuel and 90 per cent natural gas. With 
few exceptions, some overheated part, 
such as a seized piston, connecting rod 
bearing, camshaft bearing, etc., was 
considered the source of ignition. 
“Flame torching” by lined-up piston 
rings was reported as the igniting 
source in one instance, while in three 
cases a cranckcase explosion in a mal- 
functioning engine was considered the 
cause of explosions in normally op- 
erating engines alongside. In many 
instances. large clouds of white smoke 
issuing from around crankcase doors 
and openings or excessive engine vi- 
bration and noise warned operating 
personnel of 


approaching danger; 


however. some explosions occurred 
without any outward signs of trouble. 

Several reports on crankcase explo- 
sions indicate that an initial explosion 
force off 
fol- 


explosion of 


with sufficient energy to 
crankcase doors was immediately 
lowed by a second 
greater intensity, spreading burning 
oil throughout the engine room. The 
increased intensity of the secondary 
explosion was generally explained on 
the basis that the initial explosion oc- 
curred in a slow-burning rich oil/air 
mixture, and the cooling of the pri- 
mary explosion gases caused an inrush 
of air through the blown-out crank- 
case openings which provided sufficient 


oxygen to reform a leaner, more ex- 


Diesel Power and Diesel Transportation 


plosive mixture for the secondary ex- 
plosion. In an effort to prevent the 


occurrence of secondary explosions, 
some engine manufacturers have in- 
stalled safety doors designed to re- 
lieve the pressure created by the pri- 
mary explosion and to prevent the in- 
rush of air, thereby reducing the ten- 
dency for a secondary explosion. In 
some installations, these safety doors 


have performed in a_ satisfactory 


manner: however, some accident re- 
ports have shown inadequate design 
and/or installation of these devices. 
Although 


have been explained on the basis that 


most of the explosions 
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some overheated part was the source 
of ignition, various investigators have 
expressed conflicting opinions as to 
state of the 


crankcase atmosphere in a normally 


the composition and 
operating diesel engine and the mech- 
anism of ignition and subsequent pro- 
the 


Some were of 


pagation of flame throughout 
crankcase atmosphere. 
the opinion that the crankcase con- 
tained inflammable gases and con- 
siderable quantities of oil vapor in ad- 
dition to the oil sprayed and thrown 


from the moving parts. 


Composition of Crankcase 
Atmosphere 
In view of this difference of opinion, 


samples were obtained from the crank- 
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case atmosphere of a 600-hp. labor- 
atory diesel engine after 50 hr. opera- 
tion at a crankcase oil temperature of 
250° F. As illustrated in Table II, the 
non-condensible gases were primarily 
air as shown by the high oxygen con- 
This 


non-con- 


centration (20.35 per cent Ov). 


compares very well with 
densible gas samples obtained from 
two 3000-hp. stationary engines A and 
B which indicated 20.29 to 20.89 per 
Oil 


mist samples from the laboratory en- 


cent oxygen with traces of COs, 


indicated oil/air ratios from 
0.007 Ib. baffled 
sampling tube to 1.13% Ib. oil/Ib. air 
The 
the 


plain sampling tube may be more re- 


gine 
oil/Ib. air with a 


with a plain sampling tube. 


higher oil/air ratio obtained with 


presentative of the various size oil 
particles than was found using the 
baffled the 


larger oil their 


tube since the inertia of 
particles prevented 
passage around the baffle plate. 


Based on the vapor pressure data 
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illustrated in Figure 1, for representa- 
tive naphthenic and paraffinic base oils 
at 250° F, of oil 
in the crankcase was calculated to be 
0.029 and 0.0005 per cent', respectively. 
Although 


values, they are extremely small when 


the amount vapor 


these are approximate 


compared with calculated values of 
0.99 and 0.67 per cent oil vapor in 
air at the flash point temperatures of 
these oils. For oils of higher volatil- 
ity (lower flash point temperature), 
amount of oil 


an increased vapor 


would be present at a crankcase oil 


temperature of 250° F. It is pointed 
oul, however, that such products would 
not normally be satisfactory lubricants 
at these elevated temperatures for rea- 
sons other than explosion danger. 
From these observations, the compo- 
sition of the crankcase atmosphere of 
a normally operating diesel engine may 
be visualized as primarily air charged 
with particles of oil of various sizes 
sprayed and thrown from the moving 
parts. With oils commonly employed 


for diesel engine lubrication. only 
negligible quantities of oil vapor are 
present until the heat evolved by some 
overheated part or flame vaporizes suf- 
ficient quantities of the oil particles 
to form, inflammable 


With 


the continued generation of heat, ig- 


locally, an 


mixture of oil vapor and air. 


nition may take place in the vicinity 
of the hot spot, which may propagate 
throughout the mixture by the vapor- 
ization and subsequent ignition of the 


adjacent oil particles. 


Crankcase Gases in Dual-Fuel 
Engines 

Crankcase gas samples were ob- 
tained from these dual-fuel engines to 
determine if appreciable quantities of 
inflammable gases were present. Mass 
spectrometer analyses of these samples 
are shown in Table II]. From these 
data, it will be seen that approximately 
3.9 
was present in the 1220- and 650-hp. 
The 3200-hp. 


engine sample was primarily air, as 


1.5 and per cent natural gas 


engines, respectively. 


shown by the high oxygen concentra- 


tion and = absence of inflammable 


gases. 
'Per Cent Oil Vapor 


Partial Pressure Oil Vapor x 100 


Crankcase Pressure 


On the basis of inflammability lim- 
the 


gases found in these samples ( approxi- 


its for mixture of combustible 


mately 5.0 per cent), the concentra- 
tion was too low to be in the inflam- 
mable range. 

The presence of natural gas in these 
samples and the absence of CO, (ex- 
cept for 0.7 per cent in the 650-hp. 
engine) suggest that most of the pis- 
ton blow-by occurs during the com- 
pression stroke which agrees in part 
with findings of previous investiga- 
tors. With increased ring wear and 
piston clearance, the increase in blow- 
by of natural gas could possibly result 
in an inflammable gas/air mixture in 
the 


mable oil mist/ air 


addition to potentially —inflam- 


mixture. 





Table Iii 


Engine 


Mass Spectrometer 
Analysis 


Ho, Vol., 

thane, Vol. 

| terme ee 
Ethylene, Vol, % 


% Combustibles 


(1) Gas injected into cylinders at 700 psi. 








(2) Gas mixed with air in intake manifold. 





Composition of White Smoke 


In order to determine the composi- 
tion of the white smoke observed is- 
suing from around the crankcase 
covers prior to many explosions, care- 
ful analyses were made of a sample of 
smoke produced by oil mist impinging 
on a surface heated to 1400° F and a 
sample of the oil mist itself. As shown 
in Table IV. the composition of the 
smoke sample was essentially the same 
as for the oil mist alone except for 0.1 
per cent COs and traces of Hy» and 
H.S in the smoke samples which pos- 
sibly indicated some cracking of the 
oil raist at the heated surface. From 
this analysis, it may be postulated that 
some of the oil mist is vaporized by 
the heated surface and subsequently 
condsenses to form a finely divided oil 
mist which appears to be white smoke. 
Thus, it will be seen that vaporization 
of the crankcase oil by an overheated 
part and its subsequent condensation 
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may substantially contribute to the 
formation of an inflammable mixture 


when the engine is shut down. 


Inflammability Limits 
of Hydrocarbons 
Experimental work has indicated 
that the lower limit of inflammability 
of condensed mists of petroleum (356- 
392° F BP). tetralin (404° F BP), 
and quinoline (401-552° F BP) was 
essentially the same as for their cor- 


responding vapors: however, flame 
speed was less in the mists and de- 
creased with increasing particle size. 


Table V 


inflammability 


illustrates the lower limit of 
for these materials, as 
well as the inflammability limits for 
methane, hexane. benzene, octane, and 
condensed mists of some cutting and 
quenching oils. Also shown are lower 
limits of inflammability of a diesel 
fuel, a naphthenic base oil, and an 
additive type paraffinic base oil cal- 
culated from the pressure of 
flash point 
Although the calculated 


values were generally higher than the 


Vapol 


these materials at their 


temperatures. 


experimental values for similar mate- 
rials, the data may be employed to 
approximate the lower limit of inflam- 


mability. 


Effect of Oxygen Concentration 
on Inflammability Limits 
In addition to the 


limits shown in Table V. 


inflammability 
which were 
based on concentrations of fuel in air, 
S. Bu- 
reau of Mines on hydrocarbon gases 
that 


concentration 


from tests conducted by the U. 


have indicated decreasing the 


oxygen will result in 


narrowing the inflammability limits 


until a minimum oxygen concentra- 


tion is reached. below which flame 


will no longer propagate. Figure 2 il- 


lustrates the effect of oxygen concen- 
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Of) Mist Sample 
(ignitor off) 


21.2% 
7.0% 
-Of 


Composition 


Traces of Meavier 
Materiale Were Pre- 
sent Which Could 


Traces of Heavier 
Materiales Gere Pre- 
sent Which Coulé 








INFLAMMABILITY LIMITS OF HEXANE IN MIXTURES 


OF AIR AND NITROGEN, AND MIXTURES OF AIR 
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EXPLOSIVE MIXTURES ARE FORMED 
WHEN AIR iS ADDED. 











HEXANE , % VOLUME 
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tration on the inflammability limits of 


hexane when nitrogen and carbon 


dioxide are used as diluents. 


Changes in Crankcase 
Atmosphere During Primary 
and Secondary Explosions 


Although hexane is not a constitu- 
ent of the crankcase atmosphere, in 
the absence of a similar data on hy- 
drocarbons in the lubricating © oil 


range and in view of the similarity 


shown above in the minimum oxygen 
concentrations 


required in gaseous 


hexane as compared with mists of 


hydrocarbons, (see 
Table VI, it is felt that Figure 2 may 


be employed to explain the changes 


higher boiling 


which may take place in the composi- 
tion of the crankcase atmosphere dur- 
ing the occurrence of primary and 
secondary explosions previously men- 
tioned. If the crankcase atmosphere 
may be visualized as a potentially in- 
flammable mixture of air charged with 
then 


particles of oil, referring to 


Figure 2, the composition of — the 
crankcase atmosphere in a normally 
operating engine may be represented 
by point A, 

With the 


heated 


ocurrence of an over- 


part, the composition may 
change along line AB due to the va- 
porization and partial combustion of 
the oil 


hot spot which increases the fuel con- 


vapor in the vicinity of the 


Diesel Power and Diesel Transportation 


centration and reduces the oxygen 
concentration. If sufficient energy can 
from the 


part to the oil mist air mixture before 


be transferred overheated 


the mixture composition passes out- 
side the explosive area, then a pri- 
mary explosion may occur. 

In the event the primary explosion 
does not rupture the crankcase and 
no additional air is supplied, the mix- 
ture may fall outside the explosive 
further 


reduction in oxygen concentration and 


area to point C because of a 
increase in oil vapor. However, if the 
primray explosion has sufficient ener- 
gy to force off a crankcase door, then 
the partial vacuum created by the 
cooling of the explosion gases will 
reform an 


cause an inrush of air to 
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TAMIL VI 


MINIMUM OXYGEN RBQUIREMENT 
POR FLAME PROPAGATION 


Oimum O7 ge irement 


Diluent in Air Nitrogen Carbon Dioxzjde 


Puel a) 


14.6 
(1) (3) 
a) 
(2) 


Methane 
n-Hezane 
Aviation Hydraulic 01) 


(3) 
Cutting O11 6 5.3 


(1) H. BP. Coward and G. W. 
Bulletin 279,1939. 


Jones, U. 3S. Mareau of Mine 


(2) Qulliven, Wolfe and Ziseman, Ind. Eng. Chem., Dec. 
1947. 





(3) Burgoyne and Richardson, Puel, 28, 1949, p.5. 





explosive mixture, which in many 
cases has resulted in a secondary ex- 
plosion of greater intensity than the 
primary explosion. The increased in- 
tensity of the secondary explosion may 
be attributed to an the 


oxygen and an in- 


increase in 
concentration 
creased amount of oil in the form of 
vapor and condensed mist over that 
available for the primary explosion. 
From the above explanation, it 
would appear that the installation of 
properly designed crankcase explosion 
relief valves, which will relieve the 
pressure created by the primary explo- 
sion and close to prevent the entry 
of outside air, will decrease the pos- 
sibility of secondary explosions occur- 
ring. It will also be realized that the 
occurrence of an overheated part may 
not necessarily result in an explosion. 
If there is sufficient time lag before 
enough transferred 
from the overheated part to the oil 


energy can be 
mist/air or oil mist-natural gas/air 
mixture, then the oxygen concentra- 
tion may be reduced below the mini- 
mum required for flame propagation 
due to partial combustion of the oil 
vapor in the vicinity of the hot spot. 
This is borne out by the fact that there 
have been many instances where the 
occurrence of an overheated part has 
pot caused a crankcase explosion. 

In view of the above considerations, 
it would appear that measures should 
be taken to the 


oxyger. in the crankcase. Passing en- 


reduce amount of 
gine exhaust gases into the crankcase 
to reduce oxygen concentration has 
been tried in two 5000-hp. marine en- 
gines. However, since analysis of the 


90 


resulting crankcase gases showed 2.8 
per cent carbon dioxide and 16 per 
cent oxygen, this system was aban- 


doned because the oxygen concentra- 
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tion was considered to be above the 
lower limit of inflammability for this 
type of mixture. The introduction of 
compressed nitrogen or carbon di- 
oxide has not been considered prac- 
tical from an economic and operating 
standpoint. 


Explosion Tube Apparatus 


In order to study the mechanism of 
crankcase explosion and to determine 
the inflammability properties of vari- 
ous lubricating oils, an explosion tube 
apparatus was set up to simulate con- 
ditions found in the crankcase of a 
diesel engine. A schematic diagram of 
the apparatus is shown in Figure 3. 
In operation, oil, heated to any pre- 
determined temperature, was sprayed 
vertically upward into an 8-in. di- 
ameter steel explosion tube by a steam- 
heated Demco soft spray nozzle lo- 
cated at the bottom of the tube. 
Metered air, -heated to any prede- 
termined temperature, was introduced 
in the bottom of the tube through an 
air diffuser ring. The temperature of 
the oil mist/air mixture main- 
tained at the desired value by strip 
heaters around the tube. With temper- 
atures, oil delivery and air flow rate 
adjusted for the desired mixture, low 
voltage 


was 


a.c. heating current to a 
nichrome strip ignitor was turned on. 
If ignition was obtained, as evidenced 
by either upward or downward propa- 


gation of flame from the ignitor, the 
process was repeated at progressively 
lower ignitior temperatures until the 
minimum ignition temperatures was 
found. The temperature of the ignitor 
was controlled by a Variac installed 
in the primary side of the ignitor 
transformer and measured by chromel- 
alumel thermocouple leads spot-welded 
in the center of the ignitor strip and 
connected to a potentiometer. Since 
the thermocouple leads were spot- 
welded 90° to the direction of current 
flow and since the natural period of 
the potentiometer was lower than the 
60-cycle a.c. heating current, satisfac- 
tory temperature readings were ob- 
tained. 

For each run, oil flow, air flow, oil, 
air, mixture and ignitor temperatures 
and ignition lag were recorded. Igni- 
tion lag was measured from the time 
the ignitor current was turned on until 
ignition was observed. If ignition did 
not occur in 60 seconds, the test was 
repeated at a higher ignitor tempera- 
ture, since preliminary runs had shown 
that there was little probability of ig- 
nition with heating time extended be- 
yond one minute. During ignition 
tests, it was necessary to visually ob- 
serve upward propagation of flame; 
however, downward propagation was 
always accompanied by an audible re- 
port. 

(This article will be concluded in the 
August issue.) 
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P&H Medel 955A Shovel in quarry of Massachusetts 
Broken Stone Co., Weston, Mass., has a 6-WAKD 
WAUKESHA DIESEL as does the P&H 995A Crane pour- 
ing cement on Mansfield Hollow Dam, Willimantic, 
Conn. D.V. Frione & Co., New Haven, own the crane. 


WAUKESHA Super-Duty DIESEL 
Model 6-WAKD — six cylinders, 
6%-in. bore x 62-in. stroke, 1197 
cu. in, displacement. 


v 
y 


WAUKESHA 


quel. POWER 


@ Trigger quick, but srsooth and slick—the 
Setaten Super-Duty Diesel snaps right into it, 
almost the same second the shovel operator puts on 
the power. It’s that fast recovery that makes a 
Waukesha Diesel so different. And you can tell the 
difference, too—in loads per minute. Operators, 
contractor-owners, and shovel-makers agree on that. 
With Harnischfeger Corporation of Milwaukee, Wis., 


the Waukesha 6-WAKD Diesel is standard equipment 
on their P & H Model 955A 2’ to 3 cubic yard shovels, 
draglines, and cranes that are so versatile on such a 
variety of construction jobs. Pictures show two of 
them at work. 


Like all Waukesha Diesels, this Super-Duty Six has 
many exclusive design features. Most outstanding is 
the patented spherical combustion chamber. That's 
the why of Waukesha Diesels’ unusual performance— 
the lively, responsive acceleration, smooth, shock-free 
operation, clean and complete combustion with high 
fuel economy and low maintenance. Get Bulletin 1415, 


WAUKESHA MOTOR COMPANY, WAUKESHA, WISCONSIN @® New York @ Tulsa @ Los Angeles 
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Alco-GE Road Switcher 


The Alco-GE 1600 hp. road switcher 


is now available with six traction 
motors for heavy duty drag and hump 
service and in other applications where 
high tractive effort is required. 

Standard weight is 360,000 Ib., but 
it can also be supplied with total 
weights of 270,000, 280,000 300,000 
and 325,000 Ib. The locomotive has a 
continuous tractive capacity of 78,750 
lb, at 5.5 mph., using 74:18 traction 
motor gearing. Tractive effort is 
equivalent to 21.8 per cent adhesion 
with maximum locomotive weight of 
360,000 Ib. The maximum permissible 
speed is 60 mph. 


This road switcher is the same basic 


Screw Starters 

The problem of starting screws in 
hard-to-get-at places is now simplified, 
Forge & Tool 


slot-head screw 


according to Bonney 
Works, by 


starters. This tool provides a patented 


their new 


gripping heac which holds the screw 

firmly for starting. The screw is read- 

ily released by turning the handle. 
The 


handles in 


tool is available with metal 


1 lengths—2' in., 5 in, 
9 in. and 15 in. It is also available 


with nylon handles 6 in. and 9 in. 
overall in length. A set of one each 


all-metal sizes can be obtained. 
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design as the Alco-GE 4-motor road 
The 


trucks are of the drop equalizer, modi- 


switcher. two 3-motor, 3-axle 
fied swivel type. Truck design is a de- 
parture from the usual swivel type. A 


center plate, offset from exact center, 


is used as a turning point as in regu- 
lar practice, but carries only a portion, 


of the load on the truck as the two 
loading pads support the remainder. 
This results in equal axle loading 


despite changes in load. The loading 


pads are fixed to the locomotive un- | 


derframe and slide on load carrying 
plates located on the truck frame. Both 
center plate and loading pads operate 
in oil baths. 


Bronze Steel-Backed Bearings 
steel-backed 
now available for heavy-duty applica- 


Bronze bearings are 
tions, especially those involving tem- 
perature extremes from Beauideal, Inc. 
Produced by a non-mechanical bond- 
ing process, the bronze of the bearing 
is said to adhere absolutely to the 
steel backing. 

Bearings, using a steel such as nit- 
ralloy combined with a high leaded 
bronze, can be heat treated to 1100°- 
1200° F. 
processing can 


1500°-1600° F. 


Using a long grain bronze, 


be accomplished to 


Grinding Wheel Bond 


A new grinding wheel bond, known 
as XL, designed especially for tungsten 
carbide tool sharpening, has been de- 
veloped by Chicago Wheel & Mfg. Co. 
The “XL” bonded wheels are recom- 
mended for offhand or precision grind- 
ing of carbide tools on milling cutters, 
broaches, reamers, counter bores, and 
other similar applications. They are 
supplied in the straight and cup wheel 


sizes and steel backs. 


New Masonry Drill Bit 

The New England Carbide Tool Co., 
Inc. now has available a cycle carbide 
tipped drill bit, designed for precision 
drilling in concrete, glazed tile or other 
hard masonry materials using a rotary 
type drill with pressure applied, for 
holes #4 in. diameter and up. It is 
said to do away with the necessity of 
using a wood template to start holes, 
as when inserted, it locates and starts 
a hole. As soon as the hole is spotted, 
This 


away with walking of the bit or mar- 


it is removed. accessory does 
ring of the surface being drilled, it 
is claimed. 

Dust is expelled as it drills because 
of the machined-in spiral threads run- 
ning the full length of the body. These 
threads make automatic runways for 
removing dust from the hole as it is 
cut. Each bit has a port opening for 


cleaning out the core. 


Trolley Hoist 

A new addition to the line of 
Wright Hoists was recently announced 
by the Wright Hoist Division of Amer- 
ican Chain & Cable Company, Inc. 

This safeway army-type trolley hoist 
is made in capacities from 4, ton to 
3 tons and is available with a special 
load bar and either a pair of two- 
wheel plain trolleys or one plain and 
one geared two-wheel trolley. 

The hoist was designed for service 
where a close headroom assembly is 
required. It is light in weight and is 
said to operate freely around mini- 


mum radius curves. 


July, 1951 





Running-Time Recorder 

A new line of running-time record- 
ers has been announced by the Bristol 
Company. Operating or “on” time of 
production machinery and other simi- 
lar equipment is recorded on a chart. 
The chart record gives the total “on” 
time in hours, minutes, and seconds 
for a given period. “Time off” periods 
are also shown on the chart as well 
as the time at which they occurred. 
The recorder magnifies the running- 
time readings in such a way that the 
total operating time of a machine can 
be determined to within a few seconds. 
They are furnished in models suitable 


for wall. flush-panel or portable use. 


Experimental Small Diesel 

Cummins Engine Company, Inc. out- 
lined to the Society of Automotive 
800-lb. 


engine, said to produce 345  horse- 


Engineers recently an diesel 
power on the cheapest type of fuel. 

The engine is purely an experi- 
mental one and not currently scheduled 
for production. It has a cylinder head 
with four valves instead of two. This 
alone has increased its output by 40 
hp. 

It is claimed that one major ob- 
jection to diesels has been overcome 
in the experimental engine with the 
achievement of a smokeless exhaust. 
even at high speeds. They report also 
that it had established the feasibility 
of substituting aluminum for cast iron 


to reduce weight. 


Non-Melting Grease 


Specialty Products Company an- 


nounced recently a new lubricating 
grease for use on either plain or anti- 
friction bearings in all locations in in- 
dustry where both “cling” and lubric- 
ity of the lubricant should be main- 
tained despite high operating temper- 
atures, 

It is called “Kantmelt”, 


not melt under the highest tempera- 


and does 
ture conditions where lubrication is re- 
quired. It is a synthetic grease, con- 
taining no metallic soaps, fatty acids, 
filler, water or alkali. 

The should be of 


in all phases of ceramic production, 


lubricant value 
foundries, smelting and refining oper- 
ations, ferrous and non-ferrous metal 
treating and refining, as well as oper- 


ations in chemical and food processing. 


Silicone Antifoam Agent 
Excellent results in defoaming a 
wide range of compounds have been 
reported by Polymer Industries, Inc., 
using General Electric silicone anti- 
foam agent. 
75-100 
parts per million, blended into high- 


Concentrations as low as 


polymer rubber dispersions, defoam 
and permit easier utilization of the 
products, it is claimed. In preparing 
dry blends of high-polymers, Polymer 


Like 


ra 


ar 





it warns 

of possible 
damace to 
your engine 


Industries has found that a light spray 
with the 
the compound for subsequent use with- 
out affecting its shelf life. 


The silicone anti-foam is a white, 


silicone antifoam prepares 


odorless liquid that may be dissolved 


in petroleum naptha, toluol, xylol, 
or chlorinated aliphatics for addition 
to foaming manufacturing systems. Be- 
cause the amount required for a de- 
foaming application depends on a 


number of factors, the company engi- 


Vigilant protection . . . 24 hours a day . . . is what PENN Safety 
Controls give you. At the first hint of excessive water temperature, 
overheated bearings or oil pressure failure the PENN Control goes 
into action to prevent damage to your engine! 


It will sound an alarm, flash a warning light or stop the engine 


... whichever you choose. This prompt, unfailing action makes it 
possible to investigate and correct the fault before costly engine 


damage occurs. 


PENN Engine Safety Controls are available in three basic types 


eee pressure eee temperature e° 


.and combination pressure and tem- 


perature. Learn more about this /ow-cost protection for old or 
new engines. Write for Bulletin E-100. Penn Electric Switch Co., 
Goshen, Indiana. Export Division: 13 E. 40th St., New York 16, 
N. Y., U.S.A. In Canada: Penn Controls, Ltd., Toronto, Ontario. 


_ 
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AUTOMATIC CONTROLS 


FOR HEATING, REFRIGERATION, AIR CONDITIONING, PUMPS, AIR COMPRESSORS, ENGINES, GAS RANGES 
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Clean oil means 
longer compressor life 


NUGENT-/949 


with NUGENT 
ABSORBENT OIL FILTERS 


Nugent Absorbent Oil Filters get out more 
of the harmful impurities that get into oil— 
99.8°% by actual test and cleaner oil means 
that engines, compressors and all machinery 
will last longer and require less maintenance, 
while at the same time require less frequent 
replacement of oil. 


Fig. 2180CP, the Nugent Filter type shown 
above installed on engine-compressor units at 
the Goldsmith, Texas, station of the El Paso 
Natural Gas Company, is typical of Nugent 
depth type pressure liquid filters. The filter- 
ing material generally used is a superior qual- 
ity of cotton waste, wool, excelsior, asbestos 
or cellulose. No chemicals, bleaches or filter- 
ing earths are used. All units have very large 
capacity for their size. Fig. 1280CP is avail- 
able in a wide range of capacities. Write for 
complete information. 








LUG. e0Aaeai\ 


Other Nugent filters are available to meet virtually every need. 


417 N. Hermitage Ave. 
Se. a 
ont FILTERS, OILING AND FILTERING SYSTEMS, TELESCOPIC OMERS, - a 
ie ‘OILING DEVICES, SIGHT FEED VALVES, FLOW INDICATORS . 
8 in Boston are omg e etre © = Menon ¢ ta Sete, Oth Se : 
ae nn . any ts Segui E. 


& Co., Inc. 


CHICAGO 22. ILLINOIS 











neers recommend that 10 parts per mil- 
lion be tried in initial experiments for 
applications, and 100 
parts per million in product-type ap- 
plication. 


process-type 


Collet Chuck 

The Eric S. Johnson Co. is putting 
out a B & V Swedish designed collet 
chuck that enables the operator to se- 


PEE .. 





cure a firm, tight grip with normal 
tightening pressure. It is claimed that 
it holds tool absolutely secure, even 
under such extremely rigorous condi- 
tions as deep cuts on tough, alloy 
steels. The collet loosens simultane- 
ously with the locking nut and milling 
cutters can be readily changed. The 
smaller external dimension of the lock- 
ing nut gives greater accessibility to 
the work and greater visibility. 


New Cummins Engine 


Natural gas where available can be 
utilized in a new engine developed 
by Cummins Engine Company, Inc. 

Designed to take ad- 
vantage of the plentiful supply of nat- 
ural gas in the oil producing areas, 
the new engine is known as the Model 
LR-600-gas engine. It is classified in 
the medium speed field, because of its 
1100 rpm. rating. 


primarily 


Now in production, it will be used 
principally for oil well drilling rigs. 
However, company officials foresee 
other applications wherever there is an 
abundance of natural gas, such as in 
pipeline pumping stations, municipal 
power plants and cotton gins. 

The diesel counter-part of the new 
gas engine is the Model LR-600. This 
diesel has a maximum rated horse- 
power of 300 hp. at a speed of 1100 
rpm. and a compression ratio of 13.5 
to 1. Conversion units have also been 
developed to change the LR diesels to 
gas engines and the LR-600-gas en- 
Both of the 


engines have the same basic parts, all 


gine to diesel operation. 
of which are interchangeable. 
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Diesels in the Steel Industry 


(Continued from page 29) is WASTE: HEAT 
f this dirty air, all air filters st be G ? 
aig ep ee mg yt WASTIN Your MONEY 


and sometimes 
every week, if the atmosphere is ex- 
tremely dirty. 

Naturally, proper maintenance de- 
pends on the cooperation of manage- 
ment, of operators and of maintenance 
crews, as well as upon adequate shop 
facilities. 

Shops which are designed and tooled 
for steam locomotive maintenance 
service are not suitable for diesel lo- 
comotives unless they have been 
cleaned up and provided with the 
mechanical and electrical testing and 
repairing facilities needed for diesel 
inspection, maintenance and_ repair 
work. The shop should be stocked with 


spare parts to reduce the amount of 
time locomotives are idle. MAXi ae 

Accurate and complete records | 
should be kept of all inspection, repair | HEAT RECOVERY SILENCERS 
and maintenance services. Records 
should also be kept of the fuel and CONVERT WASTE EXHAUST HEAT 
lubricating oil consumed. High con- TO USABLE STEAM or HOT WATER 


sumption of lubricating oil usually in- 
dicates that the time periods between 


A big Los Angeles Sewage Dis- , 
posal Plant found that Maxim Automatic Controls 


Heat Recovery Silencers provided ps pet 
all the steam necessary for plant surface in contact with water), hence 
heating as well as heating the lower steaming rate. 

sludge — and from exhaust heat that Pi peg abreast ep 
would otherwise have been wasted. higher steaming rate. Steam pressure 


In addition to diesel locomotives, i ‘ soguiated valves canted! the enouat 
steel plants use other diesel powered erhaps your own operating of water to produce desired steam 


equipment. For example, high lift expense picture can be improved capacity. 
crawler tractors are used for many by this simple and effective way to 
services such as dismantling and clean- provide es Sees oe hot water 
ing out open hearth furnaces and their for heating oe pes 
slag pockets. Crawler boom cranes are | resees while a the same time ef- 
used to repair, dismantle, enlarge and | fectively silencing exhaust 0 
modernize building structures and Our engineering department will 
equipment. Some diesel locomotive be glad to make recommendations. 


maintenance services are too long. 
In passing, it is interesting to ob- 





serve that one plant is using treated 
rainwater in the cooling system of its 
diesel locomotives, because of its ab- 
sence of scale forming materials. 








cranes are used in storage yards for 
the handling of materials. Small pow- 
er shovels are lowered into blast fur- 
naces to speed up the removal of debris 
of old linings. 
The future of diesels in the steel in- 

dustry is good. Some plants are in- | gin MEE aE Is . y 

i , : THE MAXIM SILENCER COMPANY 93 HOMESTEAD AVE., HARTFORD 1, CONNECTICUT 
creasing their number of diesel loco- 

: Gentlemen: Please send me your Bulletin on Heat Recovery Silencers 
motives as fast as the steam locomo- eg 
tives are losing their economic | |, ea — 
usefulness. And wherever electric cur- . Commnney 





rent is not available, diesel engines are | yee ADDRESS 
preferred as prime movers. 
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conTRoLP[] WER atiien 


Largest to Smallest 


TRUCKS 
Benefit by Using 


ROCKFORD 
CLUTCHES 


A wide range of automotive units, from the largest crawler- 
type tractor to the smallest short coupled truck, operate 
reliably, efficiently and economically thru using 


ROCKFORD heavy duty CLUTCHES. 


[seems 
Let our engineers show you how eae 
ROCKFORD CLUTCH design and [rn 
construction advantages will benefit aa 
your product 


ROCKFORD CLUTCH DIVISION 
BORG-WARNER 
1301 Eighteenth Street, Rockford, Illinois 


Pressure Indicator 


indi. 
this 
Melones, Ltd. of 


being 


Two new maximum pressure 
been introduced in 


Dobbie 


They are 


cators have 
country by 
Glasgow. manufac- 
from the in- 


Brothers of 


tured under license 


ventors, Sulzer Switzer- 
land. 
One 


pression pressures 


tvpe of indicator is for com- 
and cylinder firing. 
and the other for fuel pump pressures. 

The indicators 


were developed to 


provide a reasonably priced but reli- 


64 


CKFORD 
UTCHES 


able instrument for medium and high 


speed engines. Unequal loading of the 


cylinders due to wear, 
of die- 
sels, through unequal metering of the 


fuel. 


Causes are 


piston ring 


valve leakage and in the case 


plugged atomizers or other 


readily indicated. 


Universal Wrench 
One 


is claimed by the 


wrench with 64 socket sizes, it 
Tubing Appliance 
Company, will do the work of an open 
end wrench, box 


wrench, crescent 


wrench, socket wrench. ratchet wrench. 
and crowfoot wrench. used 
rated 


from Se. to 


It can be 
with a torque handle for torque 
Sockets 


}-in. in size. 


fittings. range 





The wrench has an open end, which 
allows the wrench head and socket to 
fit on to tubing and down on the fit- 
When finished, the 


from the fitting. the 
and socket are 


tings. wrench is 


lifted 


on. the 


openings 
head aligned, 


and the wrench is removed. 


Precision Packings 
of mold- 


and 


Periflex, Inc. offers a line 


ed packing for hydraulic pneu- 


matic equipment. They are compres- 
sion molded under heat and high pres- 
sure and are held to precision limits. 
They are molded from fabrie and neo- 
prene compound, said to have a re- 
sistance to a wide variety of hydraulic 
fluids. 


Designs 


flange, “U” 


available include cup, 


ring and “O” ring. 
New Bronze Bearings 
and Bushings 


An enlarged line of bronze bearings 
and bushings has been announced by 


They 


from very small sizes up to sizes as 


Bronze Bearings, Inc. range 


large as 24 in. diameter, and are 


plain, flanged, split or any combina- 


tion. Finishes range from an accu- 


rate machine finish for precision ap- 
plication to a semi-finish for rough 
work. The flanged types are provided 
not only in all finishes with standard 
flanges. but also with special flanges 


to order. All 


special 


bearings ine orporate 


lubrication designs to meet 


individual requirements. 
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High Temperature, 
Anti-Corrosive Seal 

The Crane Packing Company has 
developed a new mechanical seal, de- 
signated as the Type 9 mechanical 
shaft seal. It is said to perform effec- 
tively under severe temperature and 
corrosive conditions, 

Rather than the leather or synthetic 
rubber member used in most flexible 
mechanical seals, the Type 9 incor- 
porates a flexible ring molded from 
the new plastic, Teflon. The ring en- 
ables this seal to combine the chemi- 
cally inert properties of plastic with 
the flexibility and positive sealing com- 
ponents essential to effective mechani- 
cal sealing. The seal can be employed 
F. It has 


been designed for service on various 


at temperatures up to 500 


rotating shaft applications, such as 
centrifugal pumps, turbines, positive 


displacement pumps and agitators. 


Pressure Gauge Loading Jack 

\ jacking assembly is now available 
for the W. C. Dillon & Company, Inc. 
mechanical pressure gauge. This me- 
chanism now makes it possible to 
apply compressive loads to the pres- 
sure gauge in a straight line and with 


a minimum of effort. 


The pressure gauge has been used 
alone in checking pressures between 
vise jaws, moving rollers, clutch assem- 
blies, ete. Its versatility is increased 


with the new jacking assembly. 


New Overload Indicator 
Allis-Chalmers 


formers are now available with a new 


distribution — trans- 
overload indicator operated by a ther- 
mostatic element in the top oil. The 
new device operates purely as a signal 
warning and does not interrupt the 
continuity of service in any way. 

The overload indicator thermostatic 
Cc top 
oil temperature. This corresponds to 


element is designed to trip 80 


50° C maximum top oil rise above a 
30° C 
When the oil reaches the predeter- 


average ambient temperature. 


mined temperature, a signal light snaps 
on and stays on until turned off. 

The indicator is recommended for 
systems where more complicated equip- 
ment would not be justified. Where 
records indicate repetitions of over- 
loads, it singles out the units that 
should be replaced by larger rated 
transformers. 


Pre-Stretched Fan Belts 

The cord in Sterling International 
Corporation’s new line of fan belts is 
continuous filament, pre-stretched and 
normalized. During normalization all 
cord is thoroughly impregnated with 
latex so as to eliminate spearation 
within the cord as well as between the 
cord and bottom cushion members. 


Both 


made of specially compounded heat- 


top and bottom cushions are 


resisting rubber. The cover is of long 


wearing duck, much heavier than or- 


dinarily used. The fan belts are avail- 
all trucks, 
buses and tractors. 


able for passenger cars, 


New Literature 


Filter Bulletin 


A new bulletin which describes the 
Dollinger line of pipeline filters for 
has been made 
available by the Dollinger Corp. With 


emphasis on the “Staynew Double Ac- 


air and other 


gases 


tion Principle” this new 8-page bulle- 
tin describes, illustrates and gives ap- 
plications and specifications for 75 
filters, including pressure and vacuum 
types. 

Installation views of the new Series 
600 Filters are this latest 
bulletin. This built for 
pressures up to 6000 psi. Also shown 


shown in 
series is air 
are installation views of vacuum and 
absorption types and special models 
for 


aluminum oxide. 


the remov J of carbon black and 


ERIE BOLTING on 


i | 


DIESEL ENGINES 


For over 30 years ERIE has manufac- 
tured bolts and studs to the specifi- 
cations of Diesel Engine builders. This 
specialized experience gained in work- 
ing with leading Diesel designing 
engineers assures you of getting the 





STUDS « BOLTS +» NUTS 


een 
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exact materials and the precise toler- 
ance in bolting desired for your Diesel. 
Send us your specifications for Diesel 
Connecting Rod Bolts, Cylinder Head 
Studs, and other special bolting. Write 
for new price and data book. 





ioar Boxe & Nur Co 
Entx, Pa. 


~ ~\ ALLOYS «© STAINLESS + CARBON + BRONZE 
REPRESENTATION IN PRINCIPAL CITIES 





Honeywell Catalog 


Minneapolis Honeywell Regulator 
Company has issued a new 36-page 
catalog covering electric control po- 
tentiometers for both contact and pro- 
portional control. Engineering and 
constructional data, types of control, 
partial list of available ranges, appli- 
cation data and accessories are de- 
scribed. 


Defense Production Record 


The Defense Production Adminis- 
tration recently began to issue a 
weekly bulletin entitled “Defense Pro- 
duction Record”, to summarize devel- 
opments in defense production. It will 
summarize orders, regulations, recom- 
mendations of Industry Advisory Com- 
mittees and other activities of defense 
production agencies. The summaries 
will include a brief of the action, tell 
where the official text may be obtained, 
identify other supplementary material, 
and give the name of the issuing 
agency. 

The objective is to transmit the in- 
formation to the business community 


primarily through existing outlets, in- 
cluding trade and business magazines, 
newspapers, etc. The bulletin will con- 
tain no material that had not previ- 
ously been available to the press and 
trade publication. Editors, publishers 
and others concerned were consulted 
to determine how it could best serve 
their needs and to make certain it 
would avoid any competition with ex- 
isting media. 


Diesel Truck Catalog 


The Euclid Road Machinery Com- 
pany has completed a catalog describ- 
ing its line of heavy duty dump trucks 
powered by General Motors series 71 
diesel engines. 

Described are rear and bottom dump 
models from 10 to 34 tons rated ca- 
pacity, an 18-cu. yd. scraper and a 
loader. Engines from 125 to 190 hp. 
powering these units are pictured as 
well as cutaway views of the GM 2- 
cycle diesel, torque converter, and the 
Allison hydraulic transmission. List- 
ings of Detroit Diesel Engine Division 
and Euclid distributors and factory 
branches are included. 


Battery Catalog 


Willard Storage Battery Company 
has issued a new 24-page battery cata- 
log which, along with the rest of the 


firm’s line, describes the “super mas- 


ter” batteries with metalex grids. 


Telemetering Folder 


A new folder on telemetering has 
just been published by The Bristol 
Company. The folder, Bulletin DM- 
029, contains information on the use 
of the company’s Metameter telemeter 
for remote measurement and auto- 
matic control of variables over dis- 
tances ranging from a few feet to 
many miles. 

A large number of typical installa- 
tions of telemeters at gas companies, 
water plants, pipe line companies, elec- 
tric utilities, processing and manufac- 
turing plants throughout the country 
are illustrated and described. 
the applications shown are the remote 


Among 


measurement and control of tempera- 
tures, pressures, rates of flow, level of 
liquids, motion, and various electrical 
quantities. 





THE NEW 


THe rotary geared 
pump shown above is 
particularly suited for 
diesel lubrication sys- 
tems. It has a special 
flange mounting to facil- 
itate installation together 
with provision for tach- 
ometer drive. 

Thousands of Brown & 

















FOR DIESEL LUBRICATION __ 


Sharpe Pumps are now 
providing trouble-free 
service for transfer, lubri- 
cation and booster sys- 
tems. Get acquainted 
with their reliability and 
economy. Write for Cat- 
alog. Brown & Sharpe 
Mfg. Co., Providence 1, 
R40. 8. A. 


We urge buying through the Distributor 


BROWN & SHARPE |” 








FUEL INJECTION SYSTEMS 


A 215 page book on all 

Systems of Fuel Injection 

Selling for ONLY $1.50 
(Outside the U. S. A. $1.75) 


This is the finest reference book for the diesel operators, 
maintenance and service men. 

It describes all of the fuel injection systems in use on 
all modern diesels, including American Bosch, Adeco, 
Bendix Scintilla, Demco, and the systems produced by 
diesel manufacturers such as Caterpillar, Cummins, Fair- 
banks-Morse, General Motors, International Harvester, 
and Sheppard. 

A special chapter is devoted to Fuel Injection Systems 
for Dual Fuel Engines. 

Twenty-five pages on Maintenance alone. Modern equip- 
ment for maintenance is described and illustrated. 

At the ridiculously low price of only $1.50, no diesel man 
can afford to be without this book. 

For your copy, post paid please, mail this coupon with 
your remittance. 


Diesel Publications, Inc. 
192 Lexington Avenue 
New York 16, New York 


Gentlemen—Enclosed find $1.50 Check Money 
Order for which please send, post paid, “Fuel Injection 
Systems” 

Name 


Street 


City 
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Tray Type i. 


removes and holds more dirt! 


RECOMMENDED FOR HIGH- 
CAPACITY ENGINES on large 


tractors, 


rock crushers, 


power 


shovels, etc. Large dirt-holding 
capacity allows longer Interval 
between servicing 


REMOVABLE TRAY SIMPLIFIES 
SERVICING. Entire tray is 
quickly removed for cleaning 
Multiple screens prevent clog- 
ging of condensing element. 


SPECIAL ROPER PUMP POWERS 
HYDRAULIC BOOSTER FOR STEERING 


Among the components that keep this 102 h.p. 27,500 pound 





IN THIS NEW Donaldson hewy, duty cleaner, the removable multi- 
and revised oil cup design feeds more of the condensed 
oil back into the air stream adjacent to the center tube. 

A balanced distribution of oil across the entire lower element has 
been achieved, eliminating both overloaded and “thin” areas. 


screen “tray” 


new HD-15. 


Extensive tests in the held over a period of five years prove con- 
clusively that the new cleaner has a higher efficiency and a greater dirt- 


holding capacity. 


data and test reports. 


DONALDSON CO., INC. Borer e ins: (eon) chomam, Onn 


Donaldson222s 


We invite manufacturers to write or call for design 


bruiser going is a special Roper Pump - 
draulic booster control for steering. 
stand gruelling operating conditions, this pump has proved 
its worth in years of service in the HD-19. 
Chalmers is providing the same steering performance in the 
Allis-Chalmers knows Roper dependability. 
Roper “Standard” Pumps also figure prominently as original 
equipment in diversified installations. 
selection: sizes 1 to 300 g.p.m.; pressures to 1000 p.s.i. 


the power hy- 
Engineered to with- 


Now Allis- 


They provide a wide 


Send for the Roper catalog 
and get complete details. 


GEO. D. ROPER CORP. 
167 Bleckhowk Park Avenue 
ROCKFORD, ILLINOTS 








Thermo Electric Chart 


Thermo Electric Company, Inc. has 
printed a chart showing the applica- 
tions, calibration symbols, conductors, 
polarity and Thermo Electric 
ment Society of American and mili- 
tary color codes of thermocouple and 
tables for 


these wires are shown on the 


extension wires. Resistance 
reverse 


side, 


Torquemeter Bulletin 
Baldwin-Lima-Hamilton Corporation 

has issued an 8-page bulletin describ- 

SR-4 


based on 


ing and_ illustrating Baldwin 


torquemeters, which are 


measurement with special SR-4 re- 


sistance wire strain gages. 

The bulletin brings specifications up 
to date for an increasing number of 
standard instruments for any speed 


New di- 


and tables for in- 


and many types of service. 
mensional tables, 
strument characteristics and standard 
graduations for instruments ranging 
from 100 to 30,000 in. lb. are included. 


Instru- 


Bearing Tolerance Booklet 


A new 20-page American Standard 
Ball Roller 
Bearings has been announced by the 
Standards 


second of 


on Tolerances for and 


American 
is the 


Association. It 
a series of antifric- 
tion bearing standards under develop- 
ment by a committee representing 14 
trade associations, 
and the U.S. Army and Navy. 

This established _ toler- 


ances and limits of size governing di- 


technical societies, 
standard 


mensional interchangeability of vari- 


ous types of bearings. Compliance 
should — be 
with the 
Practices 


Roller Bearings, B3-4- 


with these tolerances 
checked in 
American Standard Gaging 
for Ball and 
1950. 

The booklet 


specifying 


accordance 


contains 15 


tables 
tolerances on the bore, 
other 


differ- 


ent grades of accuracy required for 


outside, diameter, width, and 


characteristics of a bearing 


various bearing applications. Specifi- 


cations are given also for the maxi- 
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mum permissible variation in diam- 


eter between the and smallest 


ball 


ing; for the 


largest 
in any assembled bear- 
hardness of balls, 


and for 


roller 
rings 
and_ rollers, and 


snap ring 


yroove dimensions. 


Power Factor Visualizer 


\ Power Factor Visualizer that pre- 
sents a simple explanation of the use 
of capacitors in solving low power 
factor problems is available from the 
Westinghouse — Electric 


Prepared form of a 


Corporation, 
in the slide rule 
chart, the makes it 
possible to follow a hy pothetic al case 


type visualizer 
involving low power factor and shows 
how the installation of capacitors can 
solve this, as well as many similar 
problems. 

The chart explains just what low 
power factor is, what it means to both 
the power user and the power supplier, 
and what benefits can be obtained by 
the the 


industrial distribution system through 


improving power factor in 


the installation of capacitors. 
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Machine Shop Catalog 

A 2-page illustrated machine shop 
catalog has been prepared by the Au- 
tomotive Engine Rebuilders Associa- 
tion. 

The shop operations of which there 
are more than thirty title listings are 
identified by code which enables the 
catalog to be used with the individual 
price sheet. The catalog is available 
to members at 17¢ per copy without 
imprint, 


Hydraulic Control Manual 


A guide on the operation and care 
of the “Direct Acting” hydraulic con- 
trol of PSH power cranes and shovels 
has been released by Harnischfeger 
Corporation, 

The 28-page booklet contains com- 
plete information on the hydraulic 
control system and describes the cor- 
rect procedure for dismantling, adjust- 
ing and replacing parts. Keyed photo- 
graphs and drawings help identify 
parts. A 4-page diagrammatic illustra- 
tion shows the entire hydraulic sys- 
tem. 


Welding Manual 

A 50-page third edition of the 
“Manual of Welding Engineering and 
Design” has been issued by the Eutec- 
tic Welding Alloys Corporation. Now 
included are articles on joint prepara- 
tion by means of electric arc, addi- 
tional design information; compara- 
tive data, 1951 welding alloy devel- 
opments, chemical welding aids de- 
veloped within the and 


past year, 


items of procedural information. 


Motor Protection Booklet 


interlinked 


protection of circuits, motors and per- 


Co-ordinated protection 
sonnel—is explained in a new 12-page 
high-voltage combination-starter book- 
let available from the Westinghouse 
Klectric Corporation. 

The booklet stresses the three-way 
(interlinked) protection for squirrel- 
cage, synchronous, wound-rotor, and 
multi-speed motor installations. Three 
classes of combination motor starters 
are illustrated, and the type BAL fuse, 
a component of each starter, is de- 


scribed with illustrations. 





gr ame bills Diese/ 
ee Overhaul 504 


“Since installation of Honan-Crane purifiers, improvement in 


A report from Lindsborg, Kansas 
Municipal Power Station says — 


the condition of oil and in engine cleanliness has been so marked 


that city engineers plan to pull pistons on/y once every two years 
instead of every year as has been their custom.” 


ONLY A HONAN-CRANE OIL PURIFIER 
PROTECTION 


GIVES YOU THIS KIND OF 


Write today for complete information 


HONAN-CRANE CORPORATION 


305 WABASH AVENUE, LEBANON, INDIANA 


SUBSIDIARY OF 


HOUDAILLE-HERSHEY CORP. 


Honan-Crane purifier using 
Cranite (specially processed 
Fuller's earth) continuously 
serves the 1200 HP. Model 
33FD Fairbanks, Morse dual 
fuel unit at Lindsborg, Kan- 
sas Municipal Power Station 


Water Conditioning Bulletin 

A new leaflet, “The Meaning, Appli- 
cation and Measurement of pH”, has 
been released by Allis-Chalmers’ water 
conditioning department. 

Tables reproduced show the differ- 
ent pH values of common acids and 
alkalies, the intensity of acidity or 
alkalinity, and the most desirable pH 
range of industrial waters for differ- 


ent conditions and applications. 


Grease Fitting Catalog 

Universal hydraulic grease fittings, 
couplers, swivel couplers, control 
handle for boosting grease pressures 
and top oiler for upper cylinder lubri- 
cation are described and illustrated in 
a new catalog published by Universal 
Lubricating Systems, Inc. The 14-page 
publication is available from the firm. 

The catalog contains a great many 
illustrations showing the wide range 
available 


of fittings, etc., which are 


from the firm. In addition, an inter- 


change chart is included to enable 
users to determine what fittings can be 


interchanged with others. 
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BACHARACH NOZZLE TESTER 


CONTROL PACKAGE 


TYPE 


G 





@ Aut tic and The 
voltage regulation 

@ Dual voltage potential 
transformers 


@ Dual ratio 
transformers 


metering 


@ Operating controls con- 
veniently rouped on 
front of cabinet. 


Burlington 
Type GM, housed in a rugged 14 
gauge steel cabinet. Contains cssen- 
tial metering and voltzge control for 
portable or stationary engine genera- 
tor sets. Fills the need for many ap- 
plications where a separate switch- 
board is not desired. 

Write for Bulletin GM-100. 


BURLINGTON INSTRUMENT CO. 


DEPT. B-71, BURLINGTON, IOWA 


FOR ENGINE 
GENERATOR SETS 


Control Package, 


Get full 
particulars — 
Write for 
Leaflet 628 





Valve Catalog 

\ 44 page illustrated catalog de- 
scribing its complete line of valves is 
available from Ross Operating Valve 
Company. 

Standard models and modifications 
are described, together with sectional 
views, installation data, and diagrams. 
In addition, several pages are devoted 
to general reference data, including a 
non-technical explanation of air valve 
operation and the difference between 


various types. 


Guidance Manual 

\ guidance manual intended for en- 
gineers who are aiding young men 
interested in the profession was re- 
cently published by the Engineers’ 
Council for Professional Development. 
The 15-page pamphlet, prepared by 
the ECPD Guidance Committee, urges 
members of local engineering societies 
and sections and chapters of national 
engineering societies to establish guid- 
ance committees to aid high school 
pupils in determining whether they 


are qualified for careers in engineer- 
ing. 

The manual explains briefly how 
to organize advisory committees and 
It con- 


tains suggestions for working schools 


to select committee members. 


and students and lists aids useful in 
counseling. A questionnaire “Shall | 


Study Engineering?”, is included. 


Mack Booklet 
Mack Trucks, Ine. 

the release of a 2-color, 8-page book- 

let entitled “National Rides 


on Trucks”. It is designed to meet the 


has announced 
Security 


needs of educators, commentators. 


editors, group leaders, etc.. by giving 
them a summary of the importance 
of the tracking industry to the coun- 
try's economy. 

The booklet 
from high military 
to the 


trucking. cites the results of surveys 


includes quotations 


and government 


officials as vital necessity of 


into civilian defense and defense 


economy needs, and gives examples 
of the growth of the trucking indus- 


try. 
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for 
LARGE SIZE 
DIESEL NOZZLES 


Check These “Features 


W Test Pump 1800 cu/mm 
capacity; ported design. 
Leak-proof—plunger is 
chrome steel, hardened, 
ground and lapped into 
pump body. 


W Nozzle-holding Fixture 
has spring clamps that 
accommodate nozzles of 
different shank diam- 
eters. Nozzle is simply 
“snapped” into position 
between the clamps. 

W Fuel Supply Reservoir 

/ (2.5 pint capacity) of 
durable, transparent 
plastic; fuel level can 
be easily observed. 


W Micronic-type Filter is 
noted for its superior 
cleaning efficiency; is 
easily replaceable. 


BACH 


INDUSTRIAL IN 


\ 3-point program is emphasized: 
(1) 


our 


high priority for the needs of 
Abolition 
of obsolete and conflicting state and 
(3) Full 
better 


essential roads; (2) 


road_ restrictions; use of 


highway taxes for highways. 


Insulation Report 

“Aging Characteristics of Electrical 
Insulation”, a 13-page report by the 
Office of Technical Service, U. 5. De- 
partment of Commerce is now avail- 
able. 

It describes a procedure, developed 
at the Naval 
that uses coils 


to stresses experienced by motor wind. 


Research Laboratory, 


wound and subjected 


ings to duplicate physical factors, such 
as winding stress, bending stress, vi- 
bration, electrical stress, ete., which, 


together with temperature, influence 
the aging characteristics of insulation. 
Thus, means are provided for check- 
ing all factors which influence insu- 
lation life. 

The 


designs, graphs and tables and sells 


report includes photographs, 


for 50¢ per copy. 
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GM Delivers 10,000th Locomotive 


national 


Six hundred railroad ex- 
ecutives and Chicago area industrial 
and civic leaders witnessed commemo- 
ration of the 10,000th General Motors 
diesel 
at the 
at La Grange, June 14. 

The 10,000th unit, a 2,250-hp. pas- 


senoer 
enger 


locomotive unit in ceremonies 


Klectro-Motive Division plant 


was delivered to 
the Wabash Railroad by B. A. Dol- 
lens, vice president of General Motors 
Electro- 
Motive Division, after talks by Charles 
EK. Wilson, president of General Mo- 
Charles F. Kettering, _re- 


search consultant. 


locomotive, 


and general manager of 


tors, and 

In delivering the unit, above, to 
A. K. Atkinson, president of the 
Wabash, Mr. Dollens paid tribute to 
the American railroad men who have 
used the diesel’s advantages to serve 
the public and thus make possible the 
10,000 


within a span of 15 years possible. 


production record of units 


An outstanding achievement — in 


manufacturing methods was shown to 


70 


when they 
toured Electro-Motive’s plant No. 2 


guests earlier in the day 
in Chicago. Here they saw one of the 


world’s newest applications of the 


conveyor assembly line _ principle. 
Complete cab assemblies for freight, 
passenger, and road switching loco- 
motives are put together on a moving 
first 


moving assembly line by a locomotive 


assembly line such use of a 
manufacturer. 

Beside cab assemblies, guests 
crankeases for the GM 567 diesel en- 


vu » 
gine, 


saw 


complete — electrical control 


cabinets, plumbing stacks, underframe 
sections, and 


pilots platforms, end 


frames. and final drive 

being built at plant No. 2. 
Since the first completely Electro- 

Motive built locomotive (a 600-hp. 


switcher for the Santa Fe Railroad) 


gear cases 


went out of the LaGrange plant on 
May 20, 1936, enough General Motors 
switcher, passenger, freight, transfer 
and general pu:pose locomotives have 


rolled out of Electro-Motive plants at 


LaGrange and Cleveland to reach 98 
miles, if coupled together. These loco- 
motives totaled more than 13.800,000 


Diesels Go To College 


Mack Trucks, Inc., has announced 
that they have lent 138 hp. diesel en- 
gines to more than 20 colleges and 
universities for teaching and training 
purposes. 

At one university, for example, stu- 
dents took apart and re-assembled a 
diesel, using only the regulation main- 


tenance manual. 


Automotive Engineers Meeting 


Plans for 


automotive 


peacetime progress in 


engineering, with  over- 
tones of production in war emergencies 
195] 


Meeting program of the Society of 


was featured at the Summer 


Automotive Engineers, held June 3 
through 8 at French Lick, Indiana. 
Technical papers and round-tabl 
discussions were heard on subjects in- 
cluding automatic transmissions, ef- 
fects of combustion chamber deposits. 
methods of estimating fatigue life and 
design and production problems re- 
lated to military vehicles and aircraft. 
Also considered were methods for 
evaluating loads and stresses in ma- 
chine design, diesel engine combus- 
tion systems, and a new experimental 


high-speed, low-weight diesel engine. 


Shift to Diesels Frees Real Estate 


The complete dieselization of the 
Boston & Albany Railroad has given 
Boston civic and business leaders a 
tract of 28 acres of undeveloped land 
in the heart of the uptown business 
district on which to plan for commer- 
cial expansion. 

The that its 


freight and passenger yards in the 


railroad announced 
Back Bay district were up for sale. 
This includes rights over the main 
diesel locomotives could 


line, since 


be operated through a tunnel. 
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New Farr Factory 


The Farr Company has moved from 
its old plant in Los Angeles to a new 
main factory and office building in El 
Segundo, California. 

The 


business growth, has more than double 


new plant. necessitated by 
the former manufacturing area. Facil- 


lab- 


oratory, an engineering and designing 


ities include offices, a research 


department, and manufacturing areas. 


Worthington Installation 

Barton Mines of North Creek, New 
York, producer of abrasive garnet. 
has ordered a SDH-6 diesel engine 
580 kw. 


and 


with a electric machinery 


generator auxiliary 
Worthington 


chinery Corporation. 


equipment 


from and Ma- 


Pump 

This order for an 865-hp., 12. by 
14, 600-rpm. unit will make the sec- 
ond supercharged diesel engine used 
to increase the present plant generatl- 


ing capacity. 


Glasgow Locomotives 
The North British Locomotive Com- 


pany of Glasgow has acquired the 
British rights in the Voith system of 
The 


Voith system has been used consider- 


diesel hydraulic transmission. 


ably in Germany. 
The 


first of a series of shunting locomo- 


company has completed the 
tives for yard and short distance work. 
It is a 32 ton, 200-hp. locomotive, and 
it is hoped that ultimately a main line 
unit of 1500-hp. or will be 


produced. 


higher 


New NBS Laboratory 


\ new National Bureau of Standards 
laboratory center at Corona, California 
commenced limited operations recently 
and will be in full scale operation by 
September. The most important activ- 
ity will be the development of guided 
missiles. 

The site for the 
transferred to NBS by the Department 
of the Navy 


urgent 


new center was 
because of the Bureau’s 


About 


being renovated to 


need for new facilities. 


22 buildings are 
being trans- 


accommodate activities 


ferred from Washington. 


New Pennsalt Department 

The Pennsylvania Salt Manufactur- 
ing Company has formed a new sales 
department to serve industry and bus- 
iness in maintenance work, from heavy 
duty cleaning of railroad equipment 
to the cleaning of walls and floors in 
office buildings and institutions. 

The new department, designed as the 
Maintenance Chemicals Department, is 
headed by Horace F. McIntyre, a mem- 
her of the company since 1943 and 


formerly a sales representative, dis- 


trict sales manager and then product 
supervisor in the Special Chemicals 
Department. 

To the Maintenance Chemicals De- 
partment has been assigned all sales 
and service work on products for main- 
tenance, as differentiated from prod- 
ucts used in manufacturing processes. 
Thus, specialties for maintenance of 
railroad equipment, formerly handled 
by the Special Chemicals Department, 
have been assigned to the new depart- 


ment, 
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J PORTRAIT OF 
PAINSTAKING PRECISION! 


You Can Count on Fulton Diesels 


For Dependabllity..For Economy 


Smoother-running e peak operating efficiency « 
greater fuel economy e less wear and tear e quick, 
easy replacements that save time and money... 


Seeause 


even the heaviest parts of every 


Fulton Ciesel are machined to such close tolerance 
that they are completely interchangeable. 


yp FULTON 


FULTON IRON WORKS COMPANY 


SAINT LOUIS 14, MISSOURI 
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Consult ELLWOOD 


on all Your Forging 
Requirements 





Quality Precision Crankshafts 
For Diesels — Since 1910 . . . 














ELLWOOD CITY FORGE COMPANY 


CRANKSHAFTS - CONNECTING RODS 
MACHINE FORGINGS 


ELLWOOD CITY.PENNA. 


LEADING DIESEL ENGINES HAVE ane 








FORCE FEED 
LUBRICATORS 


ICATE EACH POINT 


THEY CORRECTLY LUBR 


Manzel Lubricators supply the 
bei exact amount of oil needed at 
‘ulton type KS ac peari ; » ~s 
ae tin en each wearing point, reducing 

epith oil consumption as much as 
Manzel Medel 90%. 


94 Lubricator 
They are furnished as standard 


equipment on leading makes of 
engines, and machinery. Or they 
can be installed on your present 
equipment. 





We will gladly have a Manzel 
lubricator engineer submit 
" . recommendations without obli- 
Why it Pays to Select Manzel Lubricators gation. Just write... 
e THEY LENGTHEN THE LIFE OF MACHINERY 
¢ THEY ARE AUTOMATIC AND TROUBLE-FREE 
e THEY ELIMINATE “DOWN TIME” 
e THEY CUT OIL CONSUMPTION UP TO 90% 


315 BABCOCK STREET 
ath 
BUFFALO, NEW YORK 


Nordberg Distributors 

Nordberg Manufacturing Company 
has recently appointed three new dis- 
tributors for their 4FS 4-cycle, l-and 
2-cyl. diesel engines. They are as fol- 
lows: Houston Engine & Pump Co.. 
Houston, for the Gulf Coast of Texas 
and territory within a one-hundred 
mile radius of Houston; O'Keefe 
Motors, Inec., Trenton, for the north- 
ern half of New Jersey: Midwest 
Ltilities Power Equipment Corp.. 
Chicago, for northeastern Illinois. 


Indiana and western Michigan. 
bes 


Baldwin-Lima-Hamilton Contract 

A contract for four 35,000 hp. hy- 
draulic turbines, of the adjustable 
blade type, which will rank among the 
largest in physical size ever produced 
in this country, has recently been 
awarded to the Baldwin-Lima-Hamil- 
ton Corporation by the U. S. Army 
Engineers. The value of this contract is 
almost four million dollars. 

These units are being built for in- 
stallation in the Old Hickory Power 
Plant located on the Cumberland River 


in Tennessee. 


New Purolator Plant 

Purolator Products, Ine., will in- 
crease production in the early Fall 
when a new and modern factory will 
be opened in Ringtown, Pa. It is a 
community-built manufacturing build- 
ing recently erected under the leader- 
ship of the Chamber of Progress of 
Shenandoah, Pa. A one-story building, 
it contains 40,000 sq. ft. of floor space. 


Canadian Westinghouse 

\ wholly owned subsidiary, the 
Canadian Westinghouse Supply Com- 
pany, has been formed to distribute 
products of the Canadian Westing- 
house Company, Ltd. 

The new company will establish 
facilities in principal trading centers 
throughout Canada and will sell, in 
addition to Westinghouse merchan- 
dise, other lines such as cable, con- 
duit, and fittings not manufactured by 
the Canadian firm. In this way, build- 
ers, contractors and small and me- 
dium industry will be able to pur- 


chase complete lines at one location. 
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National Supply Sales Divisions 

To service the expanding oil and 
the 
Southwest, The National Supply Com- 


gas industry requirements in 
pany recently announced the creation 
of two sales divisions. 

The 


headquarters at Fort Worth, consists 


Southwest Divisions, with 
of 20 stores operated in an area com- 
prising Northern Louisiana, Southern 
Arkansas, Fast North 
West Texas, New Mexico and the Pan 
Handle. The Gulf Coast Division, with 
headquarters in will be 
comprised of 15 stores in Mississippi, 
the 
Gulf Coast region. Previously, the en- 


Texas, Texas, 


Houston. 


Southern Louisiana and entire 


tire area had operated as one division. 


GM Proving Ground 
Motors 
proving ground facilities by purchas- 
ing 2280 acres of desert land 34 miles 
southeast of Phoenix, Arizona, 
Williams Field, U. S. Air Force. 


The tract will be used for hot weath- 


General has extended its 


near 


er testing of cars, trucks and buses. It 
also will be used for the development 
testing of military vehicles, including 
tanks. The purchase provides the cor- 
poration with two proving grounds in 
two climates—this and the original 
2300 acre ground near Milford, Mich. 
Thus GM 4500 for 


automotive test use. 


now own acres 


Worthington Pumps for 
Water Treatment Plant 

The Southwest Water 
Plant of Miami, Florida, 


construction. 


Treatment 
now under 


has recently ordered 


four diesel engine driven pumping 


units from Worthington Pump and 
Machinery Corporation. 

Four 16-LCS-4 horizontal centrifugal 
pumps SDR-5 


diesel engines of 825 hp. each, through 


are to be driven by 
J-6 speed increasing gears. One of 
these engines is arranged so that it can 
be disconnected from the pump and 
coupled to a 750 kva. electric machin- 
ery generator. 

The plant, to be completed in 1954, 
will supply water for Miami at an ini- 
tial capacity of 40 million gallons per 
day, and an eventual capacity of 80 
million gallons per day. 


European Competition in 
Locomotives 


At a transportation conference at 
the Summer General Meeting of the 
American Institute of Electrical Engi- 
held 


New York electrical engineer, claimed 


neers recently, G. Huldschiner, 


that future export of American loco- 


motive may be “handicapped — by 


He 
said that European locomotives are 
but built 
cheaper, mainly because of the wage 
differential. 


Among the European countries only 


strong kur opean competition 


not only lighter, can be 


Spain figures as a potential customer, 
but South 
India are markets open to competi- 
stated. 


America, South Africa and 


tion, he 








Confidence 





Transport operators all over the world have 
learnt to trust this sign. 


In any languave the letters on the C.A.V. sign stand for first-rate sery 


ice facilities 


maintained by highly-trained craftsmen, using special precision equipment 


Wherever vehicles fitted with 


C.A.V. Fuel Injection Equip 


ment are exported whether to 


Trondheim, Santiago, Hong-Kong 


or Sydney—there’s a service agent 


or depot to give it the specialist 


attention needed for such high- 


precision equipment. 


en 
& om 


c* &: 


Service Depots throughout the World 


C.A.¥. DIVISION OF LUCAS ELECTRICAL SERVICES INC., NEW YORK 19, WY. 


Sales Office: 14820 DETROIT AVE., 


CLEVELAND 7, OHIO 
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TELLITE 


Low Air Brake 
Pressure 


High Water or 
Oil Temperature 


Generator 


VISUAL 


WARNING SYSTEM 


for Gas and Diesel Engines 


Low Oil Pressure 


This unique signal system gives a virtually 
foolproof warning whenever there’s en- 
gine trouble . .. low oil or air brake pres- 
sure, high water or oil temperature, or 
generator failure. And it points out the 
trouble before expensive damage is caused. 

Under normal conditions, a pilot light 
glows steadily. But when something goes 
wrong, it flashes brilliantly. It even indi- 
cates when the system itself is not operat- 
ing. TELLITE is available with one flasher, 
or individual flashers connected to each 
point of contact to tell just where the 
trouble is, 

This inexpensive trouble shooter is 
ideal for trucks, buses, tractors and indus- 
trial engines. Write for complete informa- 
tion, ROCHESTER MANUFACTURING Co., 
INC., 34 Rockwood St., Rochester 10, N.Y. 


&® ROCHESTER 


Oretem) (vem 
Manufacturing Co., Inc. 


DIAL THERMOMETERS + GAUGES « AMMETERS 
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_ General 


New GE Departments 

Six manufacturing affiliates of the 
Electric 
departments of the 


Company 
became 


company. 


The affiliates are Carboloy Co., Inc., | 


with headquarters in Detroit; General 
Electric X-Ray Milwaukee; 
Locke, Inec., Baltimore: 
Inc.. Ashland, Mass.; Monowatt, Inc., 
Providence, R. I.: and the Trumbull 
Electric Manufacturing Co., Plainville. 


Corp., 


Conn. 


Cummins Dealerships 

Cummins diesels are now being sold 
and serviced in Connecticut by Cum- 
mins Diesel Engines of Connecticut, 
Diesel En- 
England, Inc., with 


Inc., formerly Cummins 


of New 


headquarters in Hartford. There has 


“ > 
pines 


been no change in management or 
personnel, An increase in facilities is 
planned, by adding 7500 sq. ft. to the 
shop area, and additional tools and 
equipment. 

The service and sales of Cummins 
Maine, New 
Massachusetts, and 
Island will be handled by 


Diesel of New England, Inc., at Bos- 


diesels for Hampshire, 


Rhode 


Cummins 


Vermont, 


ton. 


New Refinery for Sarnia 

Engineering of several major proc- 
essing units for Canadian Oil’s new 18 
million dollar refinery at Sarnia, On- 
tario, has progressed from the plan- 
ning stage to the production phase and 
construction started sometime in April. 
Canadian Oil Companies and Canadian 
Oil Refineries will own and operate 
the refinery. 

Completion of the plant, for which 
Canadian Kellogg will design and erect 
combination Fluid catalytic cracking 
and catalytic polymerization unit as 
well as special fractionating equipment 
to produce butane and propane, is 
scheduled for 1952. 

The combination unit, first of its 
kind to have the new Orthflow catalytic 
cracker operating in combination with 


cat poly, will produce high-octane stock 


for both aviation and automotive gaso- | 


line. Gas oil feed for the cracker will 
be produced from 20,000 bpd. of 


Alberta crude. 


recently 


parent 


Telechron, | 





SPRUCE up your diesels, 


generators, other heavy 
equipment by giving them 
a quick rub-down with Oak- 


ite Renovator. 


Oakite Renovator, solvent 


emulsion cleaner, is 
cloth or 


sponge. Goes after grime, oil, 


type 
easy to apply by 


soot, other surface dirt in a 
hurry. No rinse necessary— 
just polish with a dry-cloth 
to bring out high paint 
safe on 


Oakite 
Renovator presents no fire 


luster. Completely 
painted — surfaces, 
hazard because its solutions 
are water-mixed. 


Ask your local Oakite Tech- 
nical Service Representative 
for free on-the-spot demon- 
stration. Ask him about oth- 
er fast, thorough, low-cost 
Oakite cleaning methods too. 
Or write for “Power Plant 
Cleaning” Digest. FREE! 
OAKITE PRODUCTS, INC. 
22C Thames Street, NEW YORK 6, N.Y. 


T schnical Service Representatives Located in 
Principal Cities of United States and Canada 


OAKITE 


SPECIALIZED INDUSTRIAL CLEANING 
‘ 
MATERIALS + METHODS + SERVICE 
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Columbia, with its years of experience, brings to 
generator set assemblers a wide line of performance 


COLUMBIA 


A. C. and D. C. 
GENERATORS 


* For Coupled Service 
° For Belt Drive 
———=- ¢ Single or Two Bearing —— 


co 


q.ectaicauy 
ANNEALED STEEL 


asesstTos 








FITZ-Rite* 


proved, sturdily built, A. C. and D. C. Generators. 


AC Generators: 6% to 1000 KVA 
DC Generators and Exciters: 2 to 300 KW 


Write for information. Our Engineers will be glad to 
review your requirements. 


COLUMBIA ELECTRIC MFG. CO. 


Cleveland 14, Ohio 


4537 Hamilton Ave. 





Military Equipment Repair Policy 

The Munitions Board has recently 
announced a plan to use commercial 
facilities for depot-type maintenance 
of Army, Navy and Air Force equip- 
ment. Current equipment maintenance 
needs are being surveyed, and plans 
will be made with commercial firms to 
handle the One 


purpose is to minimize additional mil- 


maintenance work. 
itary shop construction and investment 
in tools and equipment. Military repail 
facilities will be reserved for work that 
cannot be readily done commercially. 
This new policy is expected to assist 
small business and to broaden the in- 


dustrial base of military supply. 


GM Plant 


The program for the building of a 
plant containing 500,000 sq. ft. was 
announced recently by the Deleo Ap- 
pliance Division of General Motors. 

The 


erected for the manufacture of defense 


one story structure is being 


products. particularly small 


used by the Air 


motors 


Force. 


Organizational News 


Nordberg Appointment 

The appointment of Thomas B. Me- 
Meekin as sales and service engineer, 
Heavy Machinery Division, San Fran- 
cisco office, is announced by Nordberg 
Manufacturing Company. He will as- 
sume the duties of George Lienhard 


“ ho has resigned, 


Chain Belt Vice President 


Chain Belt Company of Milwaukee 
has recently elected L. B. McKnight 
to the newly created position of Kx- 
ecutive vice president of the company. 

Mr. McKnight has served in var- 
ious managerial capacities since join- 
1927, 


a vice president 


ing the company in and has 


been and director 
since 1948. He is currently president 


of the National 


veyor Equipment Manufacturers and 


Association of Con- 


is also a member of the conveyor in- 
dustry advisory committee to the Na 


tional Production Authority. 
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002°". O03" THICK 
FUSED ALUMINUM OXIDE 


SECTION A—A 
THICK 
FUSED ALUMINUM OXIDE 


FOR A LASTING, PERFECT SEAL IN 
HIGH COMPRESSION ENGINES 


MOLLY 


Fitzgerald Metallic Aluminum- 
Fused-Oxide Steel Asbestos Gaskets * 


Grease Retainers — Cork Gaskets 

Treated Fiber Gaskets for oil, 
gasoline and water connections. Complete Sets 
For Motor Rebuilders. 


FIT 


The Fitzgerald Manufacturing Company 
TORRINGTON, CONNECTICUT 


There's a Fitzgeratd Gasket for every Engine 


*S. M. Reg. Pending 


SINCE 1906 


Midvale Elections 


At its annual organization meeting 
held recently, the Midvale Company 
elected the following Rich 
ard T. Nalle, Lewis W. 
Metzger, Executive Vice-President; 
A. R. Gaus, Vice President in Charge 
of Sales; A. O. Schaefer, Vice-Presi 
dent in Charge of Engineering and 
Manufacturing: Charles bk. Acker, sec- 


retary and Lloyd R. Lowen. treasurer 


oth erTs:. 


President: 


and assistant secretary 


National Supply Manager 


rank ih Johnson has recently heen 
appointed manager of export sales of 
The National Supply Company’s En- 
gine Division, with 
New York. 

Mr. Johnson is a yraduate of the 
Maritime Academy He 


has been employed by the Coast and 


headquarters in 


California 


Geodetic Survey. the American Presi- 


dent Lines. and by Frazer and Hansen, 
Litd., where he handled export sales of 
and other industrial 


diesel engines 


equipment, 
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“That Pritchard Tower Is Sure Doin’ A Job 
For Us” — Says Refinery Superintendent. 


We got a tough assignment back in ‘49. Our 
customer needed a tower which would cool 
more than 4,000 gallons of recirculating 
water per minute from 105° down to 85° F., 
only 5° above the ambient wet bulb tempera- 
ture. His entire process depended completely 
on 85° water—there could be 
Could we do it? 


above was put into operation. 


Today, according to the plant superintendent, 
this tower is consistently equalling or exceed- 
ing the design performance in accordance with 
the test procedures outlined by the ASME, 
with the operating crew taking their own 


» a! ‘ 
no excuses! test readings. 


Why don’t you, too, find out about the ad- 
vantages of using Pritchard Cooling Towers 
in your plant? Consult your nearby Pritchard 
representative for full information. 


We could, and we did. A few months later 
the Pritchard series “J Induced Draft Cool- 
ing Tower with separate coil shed pictured 








Producers 
of 


QUALITY 





EQUIPMENT 


Prest-O-Lite Manager 


Curtis W. Young has been made 


manager of the West Coast Sales Divi- 


sion of the Prest-O-Lite Battery Co. He 


had been a district sales representa- 

the San 

several years. 
Mr. 


quarters at 


tive in Francisco area for 
will make his 
Oakland, 


in charge of salesmen 


Young head- 
the 
plant, and be 
the 


Mountain region. 


California 


covering entire and 


Rocky 


west coast 


Link-Belt Promotions 

Ralph W. 
pointed consulting engineer of Link- 
Belt Company. His headquarters will 
continue io be at the Pershing Road 


plant, Chicago, of which he became 


Rausch has been ap- 


assistant chief engineer in 1933 and 
chief engineer in 1947. 

Joseph J. Richard, formerly execu- 
tive assistant chief engineer of the 
Pershing Road plant, has been ap- 
pointed chief engineer of this plant 
to succeed Mr. Rausch. 
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Specialized Process 





EQUIPMENT DIVISION 


ipPritchard :(. 


908 Grand Ave., Kansas City 6, Mo. 


Dept. No. 129 


Write for 
Bulletins 





District Offices: 


HOUSTON e ST.LOUIS e CHICAGO e PITTSBURGH e TULSA e NEW YORK 


Representatives in Principal Cities from Coast to Coast 


— 


Sterling President 

Kenneth S. Thomson, formerly ex- 
ecutive secretary of the Cleveland As- 
sociation of Credit Men, was recently 
elected president of the Sterling in- 
gine Company, Buffalo, N. Y. 

Born in Scotland, Mr. Thomson 
the United States 35 


ago and made his home in California. 


came to years 
He has successively been engaged in 
the food ranching and ceramic indus- 
tries in addition to serving as finan- 
cial advisor on the boards of a number 
of manufacturers. In World War I, 
he served with the U. S. Engineers in 
France and was with the Valuation 
Division of the American Commission 
to Negotiate Peace at Paris in 1919. 


Rock Island Changes 
A. B. Enoch, general solicitor of the 
Rock 


after 41 years of service, and was suc- 
Dwinell, 


Island Lines, retired recently 


ceeded by Bruce veneral 
attorney. 

Other promotions in the law depart- 
ment include Eaton Adams, general 
attorney to assistant general counsel, 
and Thomas I. Megan, assistant gen- 


eral attorney to general attorney. 


Socony Appointment 


Warren A. Beman, staff member in 
charge of textile work for the chem- 
ical products division of the Socony- 
Vacuum Oil Company, Inc., has been 
appvinted to direct chemical products 
development for the company. 

Previous to being transferred to the 
company’s executive offices in New 
York, he worked in refinery engineer- 
ing, the development section of the lab- 
oratories, and in field technical sales 
and service. 
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Mack Director 


John L. Wilson. vice president and 
director of Anheuser-Busch, Inc., has 
been elected a director of Mack 
Trucks, Ine. 


Mr. Wilson was previously long as- 
sociated with Mack, having joined the 
organization in 1922. After 22 years 
with Mack, he joined the St. Louis 
Public Service Company as president 
and remained in that capacity until his 
recent election as vice president and 
director of Anheuser-Busch, Inc. 


Allegheny Ludlum Plant Manager 

Robert T. Eakin, metallurgical engi- 
neer who joined Allegheny Ludlum 
Steel Corporation as a student trainee 
in 1940, was appointed manager of 
the company’s largest plant, at Brack- 
enridge, Pa., succeeding George Evans, 
who became special consultant to the 
vice president in charge of operations. 

Mr. Eakin is a graduate of Penn 
State. He has been manager of the 
Carbide Alloys plant at Ferndale, 
Michigan and assistant manager of 
the Brackenridge plant. 


Westinghouse Promotions 


H. E. Grout was named works man- 
ager of the Westinghouse Electric 
Corporation’s Small Motor Division, 
with responsibility for all manufac- 
turing activities of the division, in- 
cluding the several plants and their 
equipment. He has served 26 years 
with the corporation. 

W. P. Bell was promoted to man- 
ager of manufacturing for the Lima 
plant and will be in charge of all line 
manufacturing activities. He served 
last as superintendent of quality con- 
trol. 

C. F. Herbold was appointed super- 
intendent of quality control to take 
Mr. Bell’s place. Previously he was 
superintendent of manufacturing plan- 
ning operations of the Lima and Cleve- 
land works. 
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Fram Filter Installation on Murphy Diese! at 
New London, Conn., Waterworks 


FRAM Filters Assure 


Dependable Diese! Operation 
at Pumping Station 


UMPING STATION Supervisor Walter F. Mahoney 

says words cannot express the excellency of Fram 
Filters. This station operates 24 hours a day, 7 days a 
week, pumping water from reservoir into large storage 
tanks which supply New London, Conn., with water. 
Reliable operation is vital. Without it, the city would 
be without water. Fram Filters remove sludge, grit, 
abrasives and other impurities from lubricating oil, 
prolong engine life, cut down-time and maintenance costs. 


FRAM Filcron Filters 
Do the Job Better! 
Remove solid and abrasive contaminants 
I micron (.000039") and larger 
@ Minimize Engine Wear 
@ Reduce Engine ‘“‘Down-time” 
e@ Extend Engine Life 
e@ Lower Operating Costs 


No matter what your Diesel oil filtering problem— 
either lube or fuel— Fram can help you conquer it. Write 
for full information today to: 
FRAM CORPORATION, Providence 16, R. I. 
In Canada: J. C. Adams Co., Ltd., Toronto, Ontario. 


FRAM Filczon 


THE MODERN OIL FILTER 
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Baldwin-Lima-Hamilton Elects 

The Board of Directors of Baldwin- 
Lima-Hamilton Corporation, following 
its annual organization meeting an- 
nounced the election of the following 
members to the Executive Committee: 
Hopkinson, Jr., 
Charles FE. Brinley, Joseph N. Ewing. 
Gwilym <A. Price, William Wood 
Prince. George A, Rentschler. John J. 
Rowe and Marvin W. Smith. 


edward Chairman; 


Worthington Appointment 

L. M. Evans has been put in charge 
Rochester 
Worthington 


of the new branch office of 


Pump and Machinery 
Corporation. 

Mr. Evans received his B. S. degree 
the 
Cooper Union Institute of Technology 


in New York City. He then took the 


corporation s engineering 


in electrical engineering from 


training 


course at Buffalo, and subsequently 


served as assistant test engineer and 


general line estimator and representa- 


Buffalo. and 


tive in St. Louis, Syra- 


cuse, 


AT LAST! AN OPEN-END RATCHET ij ee 
WRENCH — the world’s first true 

universal wrench. A patented design 

for connections on tubing, rods, 
piping, conduit, studs, etc. Sixty-four 
socket sizes from %" to 4". Smallest 
effective ratcheting arc yet — 5° to 
7%. TAC will also do every job 
any ordinary ratchet wrench wiil do 
one TAC set replaces literally doz- 
ens of single-purpose hand tools. 


TAC is the regis 


ey lq TUBING APP 
ene \ 


~ } t 1112 South Victoria + 10321 Anza Ave. « Los Angeles, Calif 


Alco Vice President 

John Thomas has been appointed 
vice president in charge of product 
engineering of American Locomotive 
He has been with the com- 


Since 1948. he had 


Company. 


pany for 22 years. 


been manager of the locomotive divi- 
sion with headquarters at Schenectady. 
Prior to that, he was manager of the 


Auburn, N. Y. plant. 


P & H Appointments 


Joseph G. Surmacz has been named 
to the newly created position of chief 
industrial engineer of Harnischfeger 
Corporation, and will be in charge of 
Before 


the corporation he was chief industrial 


production control. 


joining 





engineer with the Ingersoll Steel Di- 
vision of Borg-Warner and with the 
American Steel & Wire. 

Mr. Surmacz has appointed David A. 
Drewery to assist him as plant indus- 
Mr. 


pervise work methods, time study, job 


trial engineer. Drewery will su- 


evaluation and cost analysis. Form- 
erly he served as plant industrial en- 
vineer with Chevrolet motors and the 


United States Steel Corporation. 


Fairbanks Sales Manager 
Fairbanks, Morse & Company has 
recently 


of Charles A. Mapp as district man- 


announced the appointment 


ager of locomotive sales in the Chi- 
He succeeds i H. Morse. 


Jr.. who was recently appointed man- 


cago area, 


ager of the service department of the 
Locomotive Division. 

Mr. Mapp, a graduate of Duke Uni- 
the 


Department in 


versity, joined the company in 
Locomotive Service 
1947. and was later promoted to sales 
representative, Cleveland area, which 
position he held up to his recent pro- 


motion. 


SAVE MONEY BY KNOWING 
WHEN TO OVERHAUL YOUR DIESELS 


KIENE 
DIESEL 
INDICATOR 
will tell you 
Compression 
and Firing 
Pressures 


WHY GAMBLE? 


With the KIENE DIESEL PRESSURE INDICATOR, you waste no 


makers of 
advanced tools 
for igdustry 


money on costly overhauls done too soon—take no risk of 
putting off overhauls until too late. 


The KIENE INDICATOR tells, reliably by accurate measure- 


ment of compression and ‘ring pressures, when your engine 


needs attention. 


SIMPLE—no complicated adjustments. RELIABLE—not 
affected by heat. ACCURATE—effects of friction and inertia 
eliminated. RUGGED—only one moving part. COMPACT— 
weighs less than ten pounds. 


; LOW IN COST—For full details, send for Bulletin K-100. 


LIANCE CO. 


KIENE DIESEL ACCESSORIES, inc. 


10352 PACIFIC AVE 


FRANKLIN PARK, ILLINOIS 


July, 1951 








| Attention: | Maintenance 


Superintendents and Owners of 


Diesel-Powered Equipment 


HANCOCK 


RECONDITIONED 
INJECTORS FOR 
GM 71 AND 567 
ENGINES ARE 
AVAILABLE FROM OUR 
STOCK ON AN EXCHANGE 
BASIS, AS ARE GM 71 
FUEL TRANSFER PUMPS. 


HANCOCK Service Gives You: 


@ One day delivery from our stock. 

@ The service of a modern injector laboratory com- 
pletely tooled “with the latest grinding, lapping and 
gaging equipment to handle all necessary work. 

A flat price for 


UNIT 


-> 
A 1915 MODEL AT WORK 


There's something of this old Work- 
Horse in every VIKING PUMP 


f This old-timer probably does not look like Viking pumps 
0 you are now using, but something of this old work-horse 
has always been built into every Viking pump. 


injector exchange 


regardless 
condition of the plunger and bushing. 


The in- 


unit injector that has been 


e 
@ A completely rebuilt 
* 

70 mm, 80 mm and 90 mm. 
e 


injection equipment. 


300 WALNUT STREET 





thoroughly tested after an aczual run-in test. 
Any output of 71 engine injector available 


An unconditional guarantee of satisfaction. 


We will buy used General Motors and Caterpillar 


Dealers write for our attractive proposition 
DIESEL SERVICE DIVISION 


HANCOCK MACHINE COMPANY, INC. 


60 mm, 


FINDLAY, OHIO 





& 








Skilsaw Executives 


At a recent board of directors’ meet- 
ing of Skilsaw. Inc., manufacturers of 
portable power tools, Edwin B. Me- 
Conville was elected as executive vice 
president, Paul Watts as vice presi- 
dent in charge of sales, and Ralph B. 
Brundrett as treasurer. 

Mr. McConville was formerly 
urer and then vice president of the 
Mr. Watts held the 


general manager; 


tras- 


company ; last 


position of sales 
and Mr. Brundrett was formerly comp- 


troller. 


Johns-Manville Vice Presidents 

William R. Wilkinson has been ap- 
pointed vice president for sales and 
Kenneth W. Huffine, vice president 
for production of the Johns-Manville 
Corporation. 

Mr. Wilkinson, who has been gen- 
manager of the 
Building Products Division for the past 


eral merchandise 
five years, has had 26 years experi- 
ence with the corporation in sales and 


succeeds a M. 


merchandising. He 


Cassidy, recently elected chairman of 
the board and chief executive officer. 
Mr. Huffine. 


engineering and production experience 


has had 26 years of 
with the corporation. He succeeds A. 
R. Fisher, who was recently appointed 
president. 


Hunt-Spiller Chief Engineer 
John C. Wallace has been appointed 


chief engineer for the newly created 
Diesel Parts Research and Develop- 
ment Division of Hunt-Spiller Manu- 


facturing Corporation. 


He is a graduate of Yale Univer- 
sity, and prior to joining the corpora- 
tion, he 


was a special projects de- 


Baldwin- 


with 
Lima-Hamilton Corporation. 


velopment — engineer 


Diesel Power and Diesel Transportation 


gredients of that “something” are: ONE, the operating 
principle (most copied of all rotary pump designs) and, 
rWO, the cld-time skill and workmanship of generation 
after generation of expert craftsmen. 


When you specify Viking, you are 
sure of a good name, a good prod. 
uct and good pumping service. 
Send for free bulletin 2201D. 


—— aa | 


iki Pump Company 
{ Tite | Cedar Falls, lowa 


Borg Warner President 
W. B. 


president of 


Caldwell has been elected as 
Borg-W arner 
tion’s Calumet Steel Division. in Chi- 
cago Heights, Hl, and Franklin Steel 
Franklin, Pa. Prior to 
Mr. Caldwell’s election, Roy C. 


soll, president of the corporation, had 


( orpora- 


Division, in 


Inger- 


also held the presidency of the two 
Caldwell 


president and general man- 


divisions, Mr. previously 
was vice 


aver of both divisions. 


Chain Belt Appointments 

Chain Belt Company of Milwaukee 
has appointed five new district sales 
engineers, 

kdward D. Williams 
signed to Philadelphia 


has been ais 
His 


railroads 


experi 


ence has centered) on and 
Truman 


Kansas 


in the 


large industrial 
J. Hammel 
City office. 


companies, 
the 


formerly 


will work at 
He was 
Research Engineering Division of the 
Milwaukee works. R. W. DeMott, Jr. 


has had considerable experience with 
industrial plants in the New York area, 
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and has been assigned to the New 
York office. 


merly 


Kenneth Burch was for- 
with the Ohio Edi- 
He will now work out 
of the Cleveland office. 


chaud has been assigned to Boston, 


associated 
son ( sompany. 


George Robi- 


and was previously with the Baldwin- 


Duckworth Division at Springfield, 


Mass. 


Perfect Circle Changes 
Kenneth 


manager of Perfect Circle Corpora- 


Sloane has been named 
tion's replacement sales region 3. with 
headquarters in Indianapolis, to fill 
the vacancy left by the death of Jack 


Sherry a few morths ago. Mr. Sloane 


was formerly manager of region 8 in 
New York. 

Replacing Mr. Sloane is Jack Taylor 
with the 
years. Most recently he has been sales 


who has been firm for 18 


promotion manager at Hagerstown. 
Clifford 


manager in replacement 


Storey, formerly district 
sales, has 
been named sales promotion manager 


to replace Mr. Taylor. 


l-H Retirement 
William A. Horthy. 


gineer at International Harvester Com- 


research en- 


pany’s Melrose Park plant recently 
retired on his 65th birthday after 41 


years with the company. 





engine applications. 


21 NEVIN AVE 





“AMOT" THERMOSTAT 


Complete line available from 2" pipe size to 6’ pipe size 


Automatic temperature control for jacket water or lube oil for engines 
from 3 hp to 3000 hp. 


“Amot” thermostats will give your engines many years of dependable 
operation without any servicing or adjusting. 


Used for automatic temperature control on pipe line engines, electric 
power plants, marine engines, 


Compare features and prices. Write for catalog on “‘Amot”’ thermostats. 


AMERICAN MOTORS CO. 


railroad engines, and on all other 


RICHMOND 5, CALIF., USA. 








DIESEL INJECTION—SALES and SERVICE 


808 Union Street 


Telephone — Day 2-3103 — Night 8-9514 





AUTHORIZED SERVICE STATION 
American Bosch, Ex-Cell-O, Adeco, 
and Bendix-Scintilla 


Demco 


FULLY EQUIPPED TO SERVICE 

General Motors-Series 71, General Motors- 
Cleveland, Cummins, Cooper-Bessemer, Cater- 
piler, Fairbanks-Morse and International 
Fuel Systems. Marquette and Woodward 
Hydraulic Governors 


Factory trained technicians Air conditioned 
laboratory Newest scientific equipment 


Norfolk, Virginia 








HILC 


He came to America in 1909 after 
graduation from the Technical College 
of Budapest, Hungary. A year later 
he became a draftsman in the original 
Harvester tractor works in Chicago. 
Most of his work was with designs 
that would burn cheaper grades of 
fuel more efficiently. 

Mr. Horthy plans to do technical 
writing on diesel engineering theory 


for textbooks and lecturing. 


Heli-Coil Elects 


The Heli-Coil Corporation of Long 
Island City, manufacturer of helical- 
wire thread inserts, recently announced 
the election of Eugene M. Lang as vice 
president in charge of manufacturing. 
He was former works manager, and 
has served in various executive and 
production capacities since 1941. Louis 
K. Rimer, former vice president in 
charge of operations of Elgin Ameri- 
can Company, succeeds Mr. Lang as 
works manager and has been elected 


assistant secretary of the corporation. 


Fram Promotes 


Howard E. Robinson, general sales 
manager of Fram Corporation for the 
past few years, has been elected vice 
president in charge of sales. He will 
be responsible for all sales divisions 
of the corporation. 

Milton M. 


of the Automotive Jobber Division, has 


Somers, sales manager 
been promoted to general sales man- 
eger, supervising sales of the Jobber, 
Export and Industrial Divisions. 

Arthur F. Pettet, general manager, 
has been elected vice president and 
general manager. Ralph W. Haslehurst 
has been promoted from auditor to 
assistant treasurer. 


LUBE AND FUEL OIL PURIFICATION 
FOR DIESEL AND GAS ENGINES... 


PURIFIERS - FILTERS - RECLAIMERS - CONDITIONERS 


THERE’S A HILCO FOR EVERY LUBRICATION AND 
FUEL OIL FILTERING PROBLEM ... 
YOU WANT CLEAN OIL AND CLEAN ENGINES TO 


SAVE EQUIPMENT - OIL AND MONEY - 


INVESTIGATE HILCQ OIL MAINTENANCE METHODS 
% WRITE FOR FREE LITERATURE - NO OBLIGATION 


e THE HILLIARD CORPORATION, 


120 W. 


FOURTH ST., ELMIRA, N. 


LP es.. 


IN CANADA — UPTON-BRADEEN-JAMES, LTD. — 990 BAY STREET, TORONTO, 3464 PARK AVE., MONTREAL 


July, 1951 








Diesel 
Additives 
Prolong 


SAVE FUEL G LUBE OIL 
Write for Bulletin 


LUBAL, INC. 


375 W. Rich St. Columbus 8, Ohie 








DIESEL ENGINE 
60 H. P., 277 R. P. M. DeLaVergne 4 cycle 
Vertical, 4 cylinder Type Sl, Model VG, 
Serial 1199, Water Cooled —4 plete 
accessories 


At Sacrifice Price Write or wire today 


M. EWING FOX CO., INC. 


240 Kast 126th Street, New York 51, N. Y¥. 











Heat-Power Research Chairmen 
Wilson P. Green, assistant chairman 
of applied mechanics research at Ar- 
mour Research Foundation of Illinois 
Institute of Technology, has been pro- 
chairman of a heat- 


moted to new 


power research department at the 
Foundation. 

Otmar E. Teichmann, supervisor of 
fluid mechanics, and Hans L. Wittek, 
will be 


chairman of the new heat-power re- 


research engineer. assistant 
search group. 

Green, a research professor at II- 
will 


head a department to consist of op- 


linois Institute of Technology, 


erating sections specializing in  en- 
gines, lubricants, fluid mechanics, and 
thermodynamics. He has been in 
charge of engines and lubricants re- 


search at the Foundation since 1949. 


Socony Man Re-Elected 


George V. Holton, chairman of the 
Vacuum Oil 
has been re-elected presi- 


hoard of Socony Com- 
pany, Ine.. 
dent of the Commerce and 
\ssociation of New 

Mr. Holton, 


second one-year term as president of 


Industry 
York, Ine. 
who is entering his 


the Association, became associated 
with Socony-Vacuum as associate gen- 
1931. when the Vac- 


uum Oil Company, of which he then 


eral counsel in 


was a director and general counsel, 
merged with the Standard Oil Com- 
pany to become Socony-Vacuum Cor- 


poration. 


NPA Appointment 

Luther D. Shank has been appointed 
deputy director of the Electrical Equip- 
National 


S. Department of Com- 


Division, 
Authority. U. 


merce. He is on leave as Philadelphia 


ment Production 


district manager of the Appleton Elec- 
tric Company. 
Mr. Shank joined the NPA in No- 


vember, 1950, and was formerly chief 


of the Electrical Products Branch, 
Building Materials Division. The unit’s 
functions have been assumed by the 
Electrical Equipment Division. Dur- 
ing World War II he was head of the 
War Production Board’s Electrical 


Materials Branch. 


Budd Sales Head 


Robert G. Stacy has been made head 
of railway disc brake sales for The 
Budd Company, with headquarters in 


Chicago. 


Mr. Stacy has been with the com- 
pany since 1936 when he began in the 
blueprint department of the Product 
Engineering Division. He was one of 
a group of men who did the research 
and development work of the disc 
brake, and subsequently was made as- 
sistant sales manager of the Railway 


Dise Brake Sales Department. 


GE Appointments 

Alan Howard has been appointed op- 
eration manager for the Gas Turbine 
Division of the General Electric Com- 
pany’s Turbine Divisions. 
responsible for commercial, engineer- 
manufacturing and 
functions of the 


ing, accounting 
Division. He 
formerly division engineer of the Gas 


1946 re- 


Award for his con- 


was 


Division, and in 
ceived the Coffin 


tribution to the development of aircraft 


Turbine 


gas turbines. 

J. P. Keller is the new assistant op- 
eration manager of the Division. His 
last position with the firm was that of 
manager of the 


Apparatus Depart- 


ment’s Industrial Divisions. 


Diesel Power and Diesel Transportation 


Tank 
Contents At A Glance 


With Liquidometer remote 
reading fuel storage tank gauges 
you can check quickly and ac- 
curately oil deliveries, consump- 
tion and amount on hand. No 
Diesel plant is complete without 
one. Liquidometer or Levelom- 
eter models are available for 
tanks of any capacity. 


Write for complete injormation 








THE LIQUIDOM ETER corp. 


36-24 Skillman Ave., Long Island City, N. Y 





HAVE YOU A JOB FOR A 
TRAINED MECHANIC? 


We have «a number of alert young men 
who have completed intensive training in 
Diesel Mechanics. They learned their 
trades thoroughly by working on actual 
equipment under personal, expert supervi- 
sion. If you need « trained man, we invite 
you to write for an outline of our course, 
and for « prospectus of the graduate. No 
fees, of course. Address: 


Placement Manager, Dept. P-103-7 


COMMERCIAL TRADES INSTITUTE 
1400 Greenleof Chicoge 26 








He will be 


DIESEL ELECTRIC POWER 


for 
IMMEDIATE 
SHIPMENT 


Unit 
Capacities 
100 to 1875 
Kve AC 
50-60 Cycles 

Various 
Voltages * 


Write or wire today for bulletins and complete 
information regarding these fine fully guaran- 
teed, low cost DIESEL ENGINE GENERATING 
UNITS. Visit our plants at Sausalito (S$. F.), 
California, and Jersey City, N. J., and see units 
in operation on our test stand 


“SPECIALISTS IN DIESEL POWER” 


A. G. Schoonmaker Co., Inc. 
56 Church St., New York 7, N.Y 
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se Could ta that powder 


~, 
horn! IyM@TG theeamswes to s 
In Dan't Boone ad to | Ws powder dry, just as Diesel owners 
have to keep li ankshafts in good working order. 
But even with these critical items as hard to get as a fresh supply of gunpowder 
in the wilderness, Diesel users needn’t worry. They NO LONGER need to REPLACE 
such worn out parts. 
Even those checked off as scrap are brought back better-than-new with Vanderloy M 
and PORUS-KROME*— and for less than the price of replacements. 
Parts restored in this way have the same longer-wearing life and higher efficiency 
that makes returns always greater than the cost of processing original equipment 
with PORUS-KROME. — 
That's a standard practice now with many Diesel owners. 
And they've eliminated all over-size stocks 
— because glass-smooth, diamond-hard PORUS- 
KROME can easily be restored again when 
efficient working limits finally are reached. 
It's the one sure way to “keep your powder dry.” 
* * * 
*PORUS-KROME is a dense, hard, wear and 
corrosion-resistant chromium, produced by the 
Van der Horst Corporation of America, and which 


gives working surfaces an infinite number of tiny 
oil-retaining reservoirs for perfected lubrication. 


VAN DER HORST CORPORATION OF AMERICA ° OLEAN, N. Y. 


Y. S. PATENTS 1,048,578, 2,314,604 and 2,412,698 


PORUS - KROME WwvoeeLoes 


‘ 











Above: Interior view of Municipal Light Plant, Madelia, Minnesot 


Right: TC. Splinter, Superintendent t right 
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Ailing diesels get 
clean bill of health 


As power demands grew, so did trouble for 
the Municipal Light Plant of Madelia 
Minnesota. Carbon formed rapidly in the 
plant s three diesel engines Ports require d 
cleaning every two to three weeks. Diesels 
had to be shut down frequently to free 
stuck rings and remove varnish from cyl- 


inder walls 


T.C. Splinter, plant superintendent, put 
the problem to a Standard Oil lubrication 
specialist. The lubrication specialist 
pointed out that the straight mineral] oil 
used in the engines was not able to stand 
up under the severe conditions of opera- 
tion. He recommended a switch to STAND- 
ARD HD Diesel Oil 


This heavy-duty lubricant made a clean 
sweep of the troubles. In four years of hard 
service, STANDARD HD has kept engines 
clean and rings free. Port carbon has been 
reduced to a minimum. Engines are now 
ope rated up to 8,800 hours before they are 
inspected or cleaned. Maintenance costs 


STANDARD HD 
Diesel Oil 











o 
i 
i 
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A 1400-hp diesel engine was added to 
| u 
the plant in 1948. This makes a total of 


$40 diesel horsepower now protected by 


STANDARD HD for this plant 
The experience of T. C. Splinter indi 


ates how you can reduce maintenance 


costs with STANDARD HD Diesel Oil. A 





Standard Oil lubrication specialist will be 


glad to help you obtain maximum benefits 


from this superior diesel oil 


Arrange for his visit, now, by phoning 
your nearby Standard Oil Company (Indi 





ana) office... or write: Standard Oil Com- 


pany (Indiana), 910 So. Michigan Ave., 







Chicago 80, Illinois 


STANDARD OIL COMPANY (INDIANA) G@Z00D 


